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TY-PLY “BN” Clean the metal surface by degreasing; then sandblast, 
For bonding nitrile rubbers pickle, or buff. 


TY-PLY “UP-RC” & Wipe the rubber surface with a suitable solvent. 
Two-coat adhesive system © Stir MARBON TY-PLY, using whichever type fits your 


for bonding natural rubber 


and SBR compounds particular application. 


. Apply an even coat of TY-PLY to the cleaned metal 
TY-PLY “UP-BC surface. Allow to dry. 


Two-coat adhesive system 
for bonding butyl rubbers S] Assemble and cure. 


TY-PLY “S$” Easy-to-use, low cost TY-PLY—the recognized leader in 
the rubber-to-metal adhesive field—is the real solution to 
your bonding problems. Your best buy from every point is 
TY-PLY “Q” or “3640” one of the TY-PLY adhesives, for use with natural and 
The single-coat system for synthetic base rubbers and neoprene. 

bonding natural and SBR 
compounds 


For bonding Neoprenes 


Write today for complete information. 


——— 

| MARBON | 

| CHEMICAL | 
-— 


MARBON CHEMICAL |} ovision BORG-WARNER 
WASHINGTON WEST VIRGINIA 
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EVERY THIN! 


WITH 


STABOND 


BY AMERICAN LATEX 
IN A NEW 


TWO COMPONENT 
EPOXY ADHESIVE 


Just mix equal lengths of the 
blue and yellow components to a 


EP110 EPOXY ADHESIVE: For easy dependable 

bonding of metals, glass, wood, thermosetting 

plastics, hard or vulcanized rubber. Contains 

a safety hardener system. 

e Adequate pot life at 70°F. to 80°F.—1 hr. 

e Lap shear strength at 77+ at 2° F, after 
2 hours plus 1 hour at 200°F. 

e Alclad to Alclad (.064”) 1” x 5” specimen 
overlap 0.5” loading rate 0.05”/min. 

¢ Minimum 1500 psi. 

¢ Versatile curing cycles at room or elevated 
temperatures as follows: 


natural green color. A thixo- ee ee 10 to 12 hrs. 
tropic adhesive for utility bond- Od er 7 to 8 hrs 
ing of most materials, proven _sapaenpnone cai 1 to8 hrs 
to be a sure, dependable, thermal MRI RRR: 's to L hr. 

SE: chee dbawsunne ane 10 to 20 min. 


and vibration resistant compound. 
STABOND Adhesives, Sealants and Coatings 
NO MEASURING + NO WEIGHING - NO WASTE are manufactured to a wide range of gov- 
ernment and aircraft specifications. CALL 
OR WRITE today! Your investigation may 
uncover an entirely new dimension in the 


a. . 
use of STABOND materials. 

Abuesives | 
CATINGS |} 
' 

Seacanrs | The Freedlander Research 
' 
= 


and Development Center at 
Hawthorne, California is 
available to research and/or 


provide exacting information for 
new STABOND applications. 


AMERICAN 


LATEX PRODUCTS CORP. 


3341 W. EI Segundo Bivd., Hawthorne, Calif. 
ORegon 8-5021 e OSborne 6-0141 


BRANCHES: San Francisco, 
42 Gough St., Seattle, 2231 
5th Av., Dallas, 1300 Cramp- 
ton St., Houston, 401 Velasco 
St., Omaha, 1007 Farnam 


A DIVISION OF THE DAYTON RUBBER COMPANY 
Headquarters for New ideas 
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A SKILLED HAND IN CHEMISTRY...AT WORK FOR YOU 


ZsNOPCO 


CHEMICALS 
FOR LATEX 


=] COMPOUNDING 


adit 


+ and Modicol VI are liquid poly- 
» acrylate thickeners for natural | 
' and synthetic rubber latices. | 


* STABILIZERS Modicol S, L | 


| active agent for all aqueous 


il 


THICKENERS Modicol® vO 


and N protect latex emulsions | 
from breaking during com- | 
pounding, applicationorstorage. 

i 


DISPERSANTS Nopcosant® | 
helps disperse solid particles 
and keep them ina state of fine | 
suspension. 
} 


WETTING AGENTS Nopco? 


1525 is a nonionic surface- — 


latex systems. 


ANTIFOAMING AGENTS © 
Nopco PD Series controls foam 
during latex processing of ad- 
hesives, dipped goods, hollow 
castings, and coatings. i 


TACKIFIERS Nopco 2271 im- 
proves the adhesive qualities 
of both natural and synthetic 
latex emulsions—for packaging, 
lamination, coatings, labeling, 
and the manufacture of shoes — 
and leather goods. 


Write to the Protective Coatings 
Dept. for free booklet, “Nopco 

Chemicals for Latex 
Compounding” 


NOPCO CHEMICAL COMPANY 
G 60 Park Place, Newark, N.J. 


Plants: Harrison, NJ. 
Richmond, Calif. - Cedartown, Ga. « London, Canada 
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In This Issue 


Adhesional and Cohesional Failures in Adhesives 
Bonds— 
By J. F. Murphy 
An examination of some implicit assumptions 
and definitions attempts to provide concepts 


which are theoretically sound and practically 
useful 22 


Epoxy Bonded Miniature Watch Parts 
Recent developments in adhesive technology 
help make possible the first important innova- 
tion in watchmaking in almost 500 years 26 


Resin Bonding Improved by Surface Treatment of 
Aluminum Alloys— 


By M. A. Miller 


Almost without exception, high-strength struc- 
tural adhesives require careful surface pre- 
treatment in order to develop maximum bond 
strength 28 


Tomorrow's Epoxy Market— 
By Charles P. Waite 
Data from a survey of more than 1000 firms 
show that by 1963 the amount of epoxies 


used in adhesives will rise to over 4,000,000 
pounds annually 32 


Lifting a 20,000-Square-Foot Face 
A plant of red clay brick is dressed up with a 
glazed brick facade anchored to the original 
wall by means of bonded prong devices 35 


About the Cover Photograph 


The plastic ‘see-through’ mock-up of the Model 500 Hamilton Elec- 
tric Watch pinpoints the different locations in which adhesives are 
used in this unique timepiece which represents an important de- 
porture in watchmaking. For the complete story on this unusual use 
of adhesives, see the article beginning on page 26. 


The opinions expressed by outhors and contributors to ADHESIVES AGE are not necessarily 
those of the editors or publisher. Articles appearing in ADHESIVES AGE may not be reproduced 
in whole or in part without the express permission of the publisher. 


PALMERTON PUBLISHING CO., INC. 
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Control Device Maintenance— 
By H. A. Wright 
Failure to recognize and correct early trouble 
symptoms in electrical control devices can lead 
to serious chain reactions 36 
Plastics Bonding at G-E 7 <p - 
To facilitate production of a portable hairdryer Be NO water - ” ee 
unit using six different types of plastics, pro- . 9 
duction men required a single family of GR AM 2 
pe aan 38 ‘what is 
. . To the animal glue manufacturer, 
Adhesive Requirements for Vinyl-to-Metal buyer or user, “gram” doesn’t mean 
Laminating— HOW MUCH. It means HOW STRONG. 
By Irwin J. Davis It’s a measurement of GEL 
Improved adhesive production and testing STRENGTH which in turn is an indi- 
techniques are making available to industry cation of adhesive properties. 
vinyl-clad metals with textured finishes 40 In the old days, the strength of a 
glue was judged by poking a finger 
Sealing Stained Glass into a chilled glue gel. The degree of 
Over two months of work and 200 gallons of resistance determined the grade. 
polysulfide sealant were required to hold the Today, modern laboratory appa- 
world’s largest stained glass window in place 43 ratus replaces the “finger poking” 
technique and accurately measures 
In Future Issues a —— in terms of weight in 
Hot Melt Adhesives Also, better production techniques 
The time-tested and widely used hot melts are now yielding much higher gel 
based on wax, asphalt and natural resins are strength bone glues. 
being challenged by hot melts based on syn- Within the extended range of 
thetic resins grades offered by Darling & Co.— 
one of these 8 
Bonding Materials Through the Use of should do your job 
lonizing Radiation most economically 
How consumers and suppliers of adhesives _. 196-220 grams 
can reap the benefits of ionizing radiation een nnwanee’ * > me 
ORANGE STRIPE..... 171-195 grams 
Case and Cabinet Gluing ORANGE STRIPE..... 146-170 grams 
Techniques and equipment which are avail- RED STRIPE......... 121-145 grams 
able to help the cabinet maker meet gluing RED STRIPE......... 101-120 grams 
problems due to variation in product design RED STRIPE.......... 81-100 grams 
BLACK STRIPE......... 30-80 grams 
DEPARTMENTS GOLD STRIPE........... 60-90 grams 
Book Reviews 62 Names in the News 52 Shipped in 100 lb. multiwall 
Capitol Cues 14 New Adhesives 10 bags. For prices and technical 
Classified Advertisements 64 New Equipment 60 oct g c Raa ling 
Coming Events 54 News of the Industry a4 “ 
Consultant’s Corner 8 Noted in Passing 66 DARLING & COMPANY 
Editorial 7 On the Continent 18 GLUE DIVISION 
Patent Review 58 4201 South Ashland Avenue, Chicago 9, Illinois 


Indexed in Industrial Arts Index and Engineering Index. 
© Palmerton Publishing Co., Inc., 1960 
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NEOPRENE 


ADHESIVE SPEEDS 


An East Coast manufacturer of nationally known steel office 
furniture has discovered that a neoprene adhesive is ex- 
cellent for bonding linoleum tops to steel office desks. 


Contact bond-type neoprene adhesive was selected be- 
cause it dries faster, speeds production. has better adhesive 
qualities and works better under fast-dry conditions. Fur- 
thermore, this adhesive has good sprayability ... it goes 
further ...does more work at less cost per gallon. 


Neoprene adhesives can also be used for fabricating 


REG. u. 5. pat. OFF 


<t 


plastic-faced cabinets, interior partitions, school furniture, 
and other metal products, since they will securely bond 
rigid decorative plastic laminates not only to steel but to 
hardboard, honeycomb, and other core materials. 


For more details on how versatile neoprene adhesives 
can cut césts in your business. contact your nearest ad- 
hesives supplier. A list of suppliers is available from E. |. 
du Pont de Nemours & Co. (Inc.), Elastomer Chemicals 
Department AA-3, Wilmington 98, Delaware. 


NEOPRENE 


FOR ADHESIVES 


Better Things for Better Living . . . through Chemistry 
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EDITORIAL 


A Guest Editorial 


The Defense Effort Requires Continuing Support 


B ecause 41 billion dollars of the government's budget is allocated to de- 
fense, everyone is well aware of the importance of defense needs as part of 
the national economy. In addition to appreciating or depreciating this magni- 
tude, it is important to appreciate that the defense effort has become con- 
tinuing rather than off-again, on-again. This is due to the specialized defense 
needs, the rapid obsolescence of the weapons developed, the continuing cold 
war, and other contributing factors. 

Specialized defense needs mean that the majority of items are not usable 
in the civilian economy, and in addition, the items require specialized produc- 
tion facilities. This means that the defense effort must be developed, built and 
maintained in peacetime. The rapid obsolescence means that a new weapon 
may be obsolete by the time, or even before, it is ready for production. We 
must in turn be ready to proceed with the next weapon, which of course 
contributes to the continuing defense effort. 

One of the principal consequences of this rapid obsolescence condition is 
that research and development are more important than ever before; in fact, 
they are of prime importance. In this area there is the greatest need for initia- 
tive, creativity, and the necessary magnitude of effort, again on a continuing 
basis. This applies to the materials from which the weapons will be made, and 
of course, included in materials is the subject of adhesives, the area of interest 
to this periodical. 

The area of materials is one of the most important keys to progress in 
weapons systems research and development. In fact, new and better materials 
are required in order for many weapons systems to be successful. The require- 
ments for materials in general as well as adhesives in particular have gone up 
in ever increasing severity. These requirements have been imposed by such 
factors as space and reentry environments, exposure to rocket propellants 
and to rocket exhausts, intense nuclear radiation, and all the others more or 
less glamorous than these. Therefore a continuing, sustained, determined re- 
search and development effort of adequate magnitude is needed on the part 
of the adhesives industry to support defense needs. The requirements are 
such as to provide a challenge as well as encouragement for initiative and for 
innovations. 


R. T. Schwartz 

Chief, Non-Metallic Materials Division 
Materials Laboratory 

Wright Air Development Center 
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SEALANT 
EQUIPMENT 


nozzles, cartridges 
guns and mixers 


Patent No. 2,838,210 


Write tor Complete Catalogue 


SEMCO SALES & SERVICE, INC. 


- 3141 W. Century Bivd., Inglewood, Calif. - ORegon 8-2897 
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| New Mystik Brand SS 


Super Flextron Tape No. 6497 


Has Bi-Directional Strength 


An unique packaging tape. Super strength 
bi-directional filaments are an integral part of 
the product—providing equal strength in 
both directions. The tape is water and mois- 
ture proof. Excellent quick stick properties 
and it stays stuck. 


TYPICAL APPLICATIONS: Strapping 
and holding heavy machinery parts—sealing 
heavy-content packages for shipment — hold- 
ing loose parts in place for assembly of refrig- 
erators and stoves— heavy banding on corru- 
gated, fiberboard and wooden cartons— 
strapping tubes, rods and lumber— banding 
groups of cartons on pallets. Frequently re- 
places steel strapping. 
(Conforms to Government Specifications 
ug aye y 11) 
Write for full information on Mystik Super 
Flextron No. 6497 and other Mystik brand 
packaging tapes. 


Mystik Adhesive Products, Inc. 
2635 N. Kildare Ave., 
Chicago 39, Illinois 


PROTECTIVE COVERING MATERIALS—TAPES THAT TALK 


CONSULTANT’S 


i By Dr. Irving Skeist 


Brass to Glass 


Question: In the manufacture of telephone equip- 
ment, we have run into difficulty bonding brass cap- 
sule tips, 0.5mm thick, to the two ends of a glass 
tube, Smm in diameter. The objective is to secure a 
dielectric action. Is any such adhesive available? 


Answer: Epoxy compositions have given excellent 
results in many electrical applications. Essentially, 
these adhesives comprise a liquid epoxy resin and a 
hardener. Aliphatic amines, aromatic amines, modi- 
fied amines, and acid anhydrides are among the types 
of hardeners from which a choice is made depending 
upon the heat resistance, electrical properties and 
toughness required. 

Q-143 


Mastic for Instruments 


Question: Our oil operations are in the Sahara 
Desert and we have a constant problem in that very 
fine sand penetrates instruments which we use for 
measuring purposes. Is there any mastic available 
which we could utilize on the windows of the meas- 
uring apparatus to prevent sand from penetrating 
into the instruments and thus affecting the accuracy 
of the measurements being made? 


Answer: Polysulfide rubbers (Thiokol) are pre- 
ferred in this country for many critical caulking and 
sealing applications involving exposure to fluctuating 
temperature—for example, in curtain-wall construc- 
tion of buildings. Permanently flexible, the polysul- 
fides can be formulated for high heat resistance, using 
curing agents such as manganese dioxide or ammo- 
nium perborate rather than the more conventional 
lead peroxide. Fillers and pigments such as carbon 
black or titanium dioxide, retarders such as stearic 


Readers who would like to contribute their own 
experience with problems similar to those dis- 
cussed in Dr. Skeist’s column are invited to 
write to ADHESIVES AGE, 101 West 31st Street, 
New York 1, New York. Please refer to the 
code number given at the end of each question 
and answer group. 


ADHESIVES AGE, MARCH, 1960 
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. CONSULTANT'S CORNER 


—_—_— 


acid, and a variety of resins are among the other in- 
gredients often incorporated. 

The polysulfide may have inadequate adhesion to 
one or both adherends. In this case, the surfaces can 
be coated with adhesion primers such as neoprene 
or chlorinated rubber. 


Q-144 


Synthetic Rubber to Steel 


Question: We manufacture weaving machinery 
and are seeking the proper adhesive to affix a syn- 
thetic rubber band to a steel axis. The steel spindle 
turns very rapidly and there is pressure on the rubber 
band. In our present operation, the rubber band 
separates from the steel axis after a few hours of 
operation. Is there any adhesive available which is 
capable of bonding the rubber to the steel for perma- 
nent usage? 


i oe Le, 


Answer: Without knowing more about the prob- 
lem—the type of synthetic rubber, mechanical re- 
quirements, etc.—we can make only a tentative sug- 
t gestion. It appears that you need an adhesive with 
’ low modulus to withstand flexing. In addition, it may 
’ be advisable that the bond have only moderate 
2 strength, so that excess've stress results in slip rather 
; than complete destruction of the bond. A neoprene 
: contact cement can probably be formulated for this 
task. The adhesive is applied to both surfaces and 
the solvent evaporated before they are mated. 


} Q-142 


Barrier to Nitrogenous Gas 


Question: In our work for the Atomic Energy 
Commission in France, we have run up against the 
question of producing a joint controlling the passing 
of nitrogenous gas in three to four atmospheric pres- 
sure (three to four kilograms) in a temperature up 
to 50°C. The maximum admission of gas in the joint 
should not exceed three grams an hour. Is there a 
mastic which could be used for this purpose? 


Answer: More information is needed for a defini- 
tive answer. Is the gas nitrogen, which is inert, or is 
it a more active compound containing nitrogen? 
What are the materials to which the mastic must 
adhere? What are the dimensions of the “joint”? 

For nitrogen itself, polyisobutylene and butyl rub- 
ber are effective sealants. Butyl inner tubes and 
tubeless tires retain air at almost two atmospheres 
gauge pressure for long periods through repeated high 
temperature cycling. Saran is also highly impermeable 
to many gases, including nitrogen. 


Q-145 


Dr. Skeist is associated with Skeist & Schwarz 
Laboratories, Inc., 89 Lincoln Park, Newark 2, 
N.J. He is the author of the recently published 
book, “Epoxy Resins.” 
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From our new Adhesives Department: 


4 new and unusual 


PLIOGRIP 


ADHESIVES 


New and yet not new. That’s our Adhesives Department. 
For although newly formed to give you better service 
in the increasingly important field of chemical fasten- 
ers, it’s founded upon well over a half-century of expe- 
rience in developing and manufacturing tailor-made 
adhesives for a wide range of uses. 


Typical of what you can expect from this new group of 
specialists are the following new PLiocrip adhesives— 
all answers to tough problems: 


PLIOGRIP 12-7. Developed as a binder of ferric oxide 
to computer tape. Exhibits high bond strength and 
excellent flexibility, dries rapidly. 


PLIOGRIP 22-4. Designed as a plastisol-to-metal primer 
in pipe joints. Activates at 350° F. Provides outstanding 
adhesion. 

PLIOGRIP 13-5. Developed to bond chloroprene rubber 
to nylon sheet or fabric in industrial belt stocks. 
Reported peel strengths range up to 70 psi. 


PLIOGRIP 12-1. Designed as sealant for aluminum and 
other metallic joints. Displays high strength, lasting 
flexibility, excellent weather-resistance. 


Perhaps one of these new adhesives—or one still under 
development—can solve your adhesion problem. Why 
not see your local Goodyear Adhesives Distributor for 
more information and samples. Or write Goodyear, 
Chemical Division, Dept. O-9466, Akron 16, Ohio. 


GOODFYEAR 


CHEMICAL DIVISION 


Pliogrip —T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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new adhesives 


Flexible Plastic Paste 


Flexible Fillerite is a fast-working, 
flexible plastic paste with a choice of 
powder catalyst or cream hardener. 
The product is said to be particu- 
larly suited for auto body repairs. 
It can be used on holes, dents, 
cracks, rusted spots and many other 
types of damage in one application. 


The cured paste will not shrink, 
crack, rot, rust, dry out or mildew, 
and is not affected by gasoline, oil, 
salt water, light acids or most com- 
mon solvents, states the manufac- 
turer. It is said to take all paints and 
will not bleed, blister or check any 
finish applied to it. A three-pound 
can is equivalent to 18 to 20 pounds 
of body solder. Baird Dynamic Corp. 

P-263 


Curtain Wall Sealant 


Based on a synthetic polysulfide 
liquid polymer, Pecora Synthacalk is 
a two-part glazing and caulking com- 
pound. The adhesive is a non-sagging 
paste and useful in caulking and seal- 
ing joints or seams where extremes 
of expansion and contraction pro- 
hibit the use of conventional oil- 
based materials. It may be applied 
with power equipment, caulking gun, 
spatula or putty knife. Excellent ad- 


hesion to glass, metal, plastics, wood,, 


stone and brick is claimed. The com- 
pound is said to resist corrosive at- 
mosphere, fuels, sunlight, ultra-violet 
light, most common solvents, 
oils, grease, salt and fresh water. 
According to laboratory findings, its 
flexibility is maintained between 
—65° to 225°F. Cured material will 
stretch as much as four times its orig- 
inal dimensions without tearing or 
breaking. Pecora, Inc. P-264 


Fabric Labels 


A pressure-sensitive fabric label 
provides product identification on 
hard-to-label surfaces. Made of a 
durable rayon-acetate material, the 
new permanent-gripping FAB P-5 
label is said to be flexible and to have 
remarkable formability for use on 
sharply curved surfaces such as rub- 
ber or plastic hose, metal or glass 
tubes, bottlenecks and spherical ob- 
jects. The strength and flexibility of 
the FAB P-5 label are expected to 
provide efficient identification, sales 
and service data in the soft goods and 
garment industries. Although it will 
not withstand laundering or dry 
cleaning, the new self-adhesive label 
is reported to cling firmly to a va- 
riety of fabrics such as cotton, wool 
and synthetics, gripping neatly de- 
spite repeated pulling and twisting. 
The fabric labels print well, accept 
typing or rubber-stamnving, and may 
be written on with a ball-point pen. 
The labels are resilient and avail- 
able in varied shapes and sizes to fit 
any purpose. Avery Label Co. P-265 


Reinforced Sealing Tape 


The high grade animal adhesive 
used in the manufacture of Titan II, 
a reinforced sealing tape, is said to 
have a tack of 100. A kraft of 35 Ibs. 
is employed in the tape and the total 
basis weight is 70 lbs. Reinforcement 
is three-directional, and the tape is 
said to exceed the requirements of 
Rule 41 for two-strip case sealing. 
Production is geared so that the tape 
is manufactured and shipped within 
the week orders are received. Hudson 
Pulp & Paper Corp. P-266 


Polyurethane Bondant 


Formulated to provide production 
line bonding of polyurethane foams 
to a wide range of materials, Rez- 
N-Glue 334 is a pale color, synthetic 
rubber base adhesive of thin syrup 
viscosity. It is applied with a brush 
to the surfaces which are then sim- 
ply pressed together when the ad- 
hesive is tacky. Only enough pres- 
sure to assure good adhesive con- 
tact is required. Schwartz Chemical 
Co. P-267 


Epoxy Repair Kits 


On-the-spot repairs in plant, mil] 
and factory cafi be made with Carbo 
Fix epoxy repair kits. The two- 
component, fast. setting material 
cures to a tough, tightly bonded 
patch. Carbo Fix S is a general re- 


pair material with good chemical re- 
sistance for repairs to most surfaces, 
including glass. Carbo Fix C has ex- 
cellent chemical resistance and is 
recommended where chemical attack 
is a major consideration. Each kit 
contains a jar of resin and a jar of 
catalyst, fiber glass cloth, measuring 
spoons, a stirring paddle and an in- 
struction booklet. Carboline Co. 
P-268 


Pressure-Sensitive Markers 


A vinyl-type material with pres- 
sure-sensitive backing, Mactac can 
be used for highway and floor mark- 
ing. Traffic can cross these markers 
as soon as they are put down. The 
thinness of the material actually al- 


lows it to become part of the pave- 
ment and avoids snow plow and ve- 
hicle scuffing, the manufacturer 
points out. The markers are available 
in white or yellow and come in 
standard rectangular strips, sheets or 
rolls. Morgan Adhesives Co. P-269 


FOR MORE INFORMATION on 
the new adhesives described 
in these columns, use the 
Reader's Service Card else- 
where in this issue. 
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Successful end uses 


start with COLTON 


EMULSIONS... BEADS...RESINS 


Wood adhesives, Laminants, 


‘ The right adhesive helps any product on the road to market success... and for 
adhesive manufacturers success can start with Colton emulsions, beads, and resins. 

Colton offers a wide range of products, each available in a variety of grades, each 
tailored to meet specific formulation requirements. Colton supplies resins for 
adhesive compounding . . . not finished adhesives. 

Vinac (polyvinyl acetate homopolymer emulsions, beads and spray dried powder), 
Flexbond (copolymer emulsions and beads), and Vinol (polyvinyl alcohol) give 
formulators a choice of starting points for adhesives to suit specific end-uses. By 
Starting with Vinac, Flexbond, or Vinol products you eliminate guesswork and 
needless production worry because Colton polymers meet high specifications. 
Colton starts with high quality monomers . . . production is controlled and strength- 
ened every step of the way by Colton’s years of knowledge and continuous research 


ee Bd ae) 


: : — - 1 +-page 
-..and backing up the skills of Colton Chemical Company, a division of Air hee oe Ag Pe peg condensed forma Gia 
Reduction Co., Incorporated, are the basic research resources of Airco’s Central products developed for adhesive formulations . . . or call for 
Research Laboratories at Murray Hill, New Jersey. Colton technical service. 


Division of Air Reduction Company, incorporated « 1747 Chester Avene, Cleveland 14, Ohio 
Seles ©ftans ond Warchame Pasiilies Roveshat ©. S. © Export: Airco Company, tional, New York 17,N.Y. 
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Heat Seal Label Paper 


Polyethylene coated cellophane 
films, used for the prepackaging of 
meat in the supermarket and meat 
packing plant, can be effectively la- 
beled through the use of Pervenac 
BM-6X_ heat seal label paper. The 
BM-6X is reported to be a wide- 
range, strong setting adhesive label 
which is designed to give adherence 
to American Viscose Reo film, Du- 
Pont MSAD-90 film and other poly- 
ethylene coated cellophanes used in 
prepacking meat and meat products. 
The company claims that the heat 
seal grade performs successfully on 
various types of automatic and semi- 
automatic labeling equipment now 
in use. BM-6X provides a good 
printing surface which makes 
graphic excellence possible, the com- 
pany states. The sheet can be op- 
erated on all types of printing 
equipment including __ letterpress, 
rotogravure, offset, lithographic and 
flexographic presses. Nashua Corp. 

P-270 


Polyethylene Pressure Tape 


Made of polyethylene film, Vis- 
queen, a pressure tape, is said to ad- 
here to almost any film, wood or 
metal. It can be used in sealing, 
patching or seaming operations. The 
tape, transparent or black, is avail- 
able on rolls two inches wide by 100 
feet long, ready mounted in a tear- 
off container. The adhesive surface 
is protected by a backing of treated 
paper which is stripped off in a con- 
tinuous motion as the tape is ap- 
plied. An especially powerful bond 
is said to be available when the tape 
is used in conjunction with conven- 
tional polyethylene film. The mois- 
ture-proof tape can be used for 
seaming concrete-curing blankets or 
water vapor barriers. Visking Co., 
Div. of Union Carbide Corp. P-271 


Modified Epoxy 


New concrete can be bonded to 
old concrete with Carboline Con- 
crete Adhesive 192, a modified 
epoxy which is mixed with a cata- 
lyst prior to application. The formu- 
lation should be applied to clean sur- 
faces only. For best results the new 
concrete must be poured while the 
adhesive is still tacky. It can be ap- 
plied by brush, spray or roller. The 
pot life of the epoxy is two hours at 
75°F. A single 5-mil coat is sufficient 
unless the adhesive is allowed to dry 
before new concrete is poured. Car- 
boline Co. P-272 


Silastic Adhesive 


One of the advantages of Silastic 
RTV 731 is that the single-compo- 
nent material requires no catalyst 
pre-mixing. It is said to have high 
adhesion to most clean surfaces, in- 
cluding metals, glass, silicone or or- 
ganic resins and silicone rubber. 
The material cures at room tem- 


perature by exposure to the existing 
humidity of the air. Fully cured Si- 
lastic can be used for extended pe- 
riods of time at temperatures up to 


300°F. and up to one week at 
500°F. The tube in which the prod- 
uct comes serves as a dispenser or 
applicator. Dow Corning Corp. P-273 


Ablative Composite Material 


RF26-607 is a high temperature 
ablative composite material designed 
to coat structures and components 
and for special seals where high 
temperatures are expected for short 
periods of time. One test conducted 
showed that a %” of the material 
when bonded to a stainless steel 
plate was capable of insulating 
against 7000°F. at approximately 
Mach 3 for a period of two minutes. 
With the material it is also possible 
to make reinforced laminates with 
tensile strengths as high as 25,000 
psi. The laminate will still possess 
a large percentage of its initial 
strength at extremely high tempera- 
tures because of the product’s low 
rate of physical degradation, states 
the manufacturer. Plastics Co., Inc. 

P-274 


Pipe Sealer 


Compounded with copper, bronze 
and lead, Re-Seal can be used to stop 
leaks in radiators, heaters, motor 
blocks, pipe joints and gaskets. The 
product is said to be laboratory tested 
to insure against clogging. One pack- 
age of the compound must be used 
per five-gallon capacity of the unit 
being repaired. Reardon Products 

P-275 


Vinyl-to-Metal Bondant 


Properly applied with heat ang 
pressure, Stanley No. 69X-1487 pio. 
vides a vinyl-to-metal bond strong 
enough to exceed the fracture point 
of the metal itself. The viscosity of 
this thermosetting adhesive is ap 
proximately 25 seconds #2 Zahp 
Cup at room temperature. It is ap. 
plied to clean metal by roller coating 
to a dry-film thickness of .0003 tp 
0005 mils. Heat is then applied 
(400°-410°F.) for from two to four 
minutes, and the bond is completed 
by passing the vinyl-clad sheet 
through a nip roll. The finished prod. 
uct can be deep-drawn, sheared, 
crimped, bent, drilled, punched or 
embossed without damage to the 
coating or bond. The Stanley Chem- 
ical Co. P-276 


Shanco 700 Resin 


A new resin for all purpose ce 
ments, called Shanco 700, has been 
offered. Based on quick freezing neo 
prenes and tackified with up to 4§ 
parts of Shanco 700 resin, these ce 
ments are reported to provide adhe- 
sion to a broadly variegated list of 
surfaces. Shanco 700 is said to be 
compatible with all the commonly 
used elastomer bases. It is soluble in 
any solvent or blend of solvents and 
is light in color. Shanco Resin Divi- 
sion, Shanco Plastics and Chemicals, 
Inc. P-277 


Water-Based Contact Cement 


Consumers Contact Cement is d 
signed for do-it-yourself enthusiasts 
It is said to have all the adhering 
properties of solvent cements plus 
the advantage of permitting took 
and brushes that have been used it 
application to be quickly and easily 
cleaned in soapy water. The water- 
based adhesive has been job-tested 
by fixture manufacturers and other 
professional woodworkers. Cor 
sumers Glue Co. P-275 


Concrete Sealers A pr 
Positive curing for newly poured wo th 
concrete is provided by Dekotes, é qT 
formulation which seals and hardens up tl 
at the same time. Pores of concrett terin; 
floors are sealed against most acids p01, 
oils, greases and other foreign malt In 
rials. The curing membrane does 10 
have to be removed before applice made 
tions of secondary floor treatments We 
Paints, tile or linoleum can be # tough 
plied directly to the surface. Tretol the r 
Inc. P.278 hens 
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Not the finished adhesive, just the heart of it—the resin—is what we make. 


Making an adhesive for tough jobs? 
Try adding a pinch of permanence 


A powerful grip—tighter than rivets—bonds the brake lining 
to the brake shoe. 

This bond must hold fast despite sudden stops that heat 
up the lining; despite wheel vibration, driving rain, spat- 
tering oil and grease—through weather ranging from sub- 
zero cold to superhighway hot. 

In millions of cars, the adhesive that does this job is 
made with a Durez phenolic resin. 

We work closely with people who make adhesives for 
‘ough bonding jobs. We supply the pinch of permanence— 
the resin that gives a good adhesive its gripping power, its 
heat resistance, surface tack, and hardness or flexibility. 
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We've been specializing in phenolic resins for 39 years; 
have developed thousands of resin formulations; are con- 
stantly developing new ones. If there’s a way we can help 
you solve an adhesive formulation problem, we're eager to 
know about it. For details on Durez resins and the service 
that goes with them, write us. 


DUREZ PLASTICS DIVISION 


8503 WALCK ROAD, NORTH TONAWANDA, N. Y. 


HOOKER CHEMICAL CORPORATION 
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capitol cues 


MONEY WON'T GET ANY TIGHTER THIS YEAR—that is what many government 
officials and leading bankers are now predicting. They find the recent dip 
in the interest rates the Treasury must pay on its obligations significant. 
It reflects a substantial slowing down in the pace of business borrowing. 


Added to the doubts created by the easing of money has been 
the start-of-the-year weakness in the stock market. In turn, 
this weakness is related to business events. Volume of auto 
Sales has not been as great as expected and the build-up in 
steel inventories has moved at a faster-than-expected pace. 


There's always the possibility that this softening is only 
temporary. Despite those signs, the experts could be wrong. 
There could be some tightening late in the Spring. The tax 
liability of corporations will be huge; so they will have to 
borrow. Many different lines will still be adding to their 
inventories—and this will require some new bank loans. 


PRESSURE OF INFLATION WILL SOON BE NOTICEABLY EASIER, say government 
economists—even if another period to tight money should develop late this 
Spring. They don't claim that the wage-price spiral has ended. But there 
will be fewer...and smaller...price hikes this year. (The Consumer Price 
Index will still go up, but largely because farm prices will be firming. ) 
The country is now settling down to an era of slower erosion of the dollar. 


Here's what's behind this optimism about easing inflation: 
eThe steel settlement was not as large as in recent years, 
despite the headlines. It will lift wages 3% to 3%% yearly; 
the other unions are not likely to win much more than this. 
eProductivity gains will offset much of the higher costs of 
wages in 1960. In the past, they have run about 3% a year. 
eBudget surpluses are now here. This fiscal year's will be 
small, but 1961's will be greater, regardless of what the 
Congress does. Federal deficits are a key inflation cause. 


IS THE STOCK MARKET SIGNALLING BUSINESS SOFTNESS later on this year? 
Some analysts in government and in business think that it is. They see the 
near-term outlook for business as bright but point out that the prospects 
for later in the year are something else again. Steel inventories will have 
been built up again. Auto sales may be past peak. House-building will be 
down. The stock market is by no means infallible. But it very often does 
turn down three months or more in advance of general business activity. 


A CUT-BACK IN AUTO ASSEMBLY FROM PLANNED SCHEDULES seems increasingly 
necessary at this time. Production was planned at 2,278,500 units for this 
three months, up 42% from last year. But sales did not pick up as fast as 
had been hoped for. And dealer inventories are now ample. Such cut-backs 
aren't catastrophic. But they may be a sign that business is slowing down. 
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News about 


BEGoodrich Chemical -- =a: 


HYCAR 1001: The original nitrile rubber that 
has proved itself again and again as ideal for 


high-strength adhesives. Especially useful where 


resistance to aromatic fuels, oils or solvents 
is important. 

HYCAR 2202: This brominated butyl poly- 
mer possesses typical buty! properties; in addition, 
cures faster, requires less acceleration. Cements 


made with it can be used to bond butyl! rubber to 
many different metals and to other polymers. 


HYCAR 1432: A low temperature polymer- 
ized, directly soluble nitrile polymer in crumb 
form. Excellent for adhesives where the crumb 
form and direct solubility are an aid in handling. 


Manufacturers of adhesives gain many ad- 
vantages by using Hycar. Adhesives made with 


Hycar are entirely different from those made with 

natural rubber, and may be used where natural 

ye q F rubber adhesives would be unsuitable. Hycar 

cee nitrile adhesives can be cured to form high-strength 

bonds, particularly in combination with phenolic 

ber Lolth resins. They will bond such diverse materials as 
K. qu vinyls, rubber, metals, fabrics, wood and paper. 
Hycar gives improved shelf life in cements and 
good color in dried films. For more specific in- 
B.F. Goodrich Chemical Company formation about how Hycar can help you, write 
Cee ee eee Dept. FF-2, B.F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: Kitchener, Ont. 


\ BEGoodrich GEON vinyls + HYCAR rubber and latex + GOOD-RITE chemicals and plasticizers 
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A STRONG DRIVE TO BLOCK FURTHER TARIFF cUTS will be launched in Congress 
this year. Legislators with constituents hurt by imports will push for adoption 
of a resolution calling on the President not to grant new bargaining concessions 
to other nations at conferences already planned for next year. Adoption of this 
proposal would make it difficult—politically, if not legally—for Ike to act. 
He still backs free trade and his influence will be thrown against the proposal. 
Its defeat would put a damper on protectionist hopes for several years to come. 


POLITICAL FEVER KEEPS RISING IN WASHINGTON, though the conventions are 
still months away. But, already, Congressmen seem to prefer talking politics 
to passing laws. They will still enact legislation to keep the U.S. running, 
and they will try to pass some to beef up party records. But most of the time 
will be spent—by the Democrats, anyway—on developing issues and picking the 
candidate they will support for the nomination—back home and at Los Angeles. 


SENATOR LYNDON JOHNSON MAY BE KEY MAN at the Democratic convention. 
This is not to say that Johnson will end up winning the party's nomination. 
The most he seems likely to get is 300-plus votes, largely from the South. 
That's a long, long way from the 761 votes that are necessary for victory. 
Johnson, though, will have much to say in deciding who will be the nominee. 


He will have much of his Southern support to trade to some 
other hopeful. Which one is it likely to be? Maybe Senator 
Symington...maybe Adlai Stevenson...maybe Senator Kennedy. 


NIXON HAS ALREADY SET THE TONE OF THE CAMPAIGN he'll wage this Fall. 
This is now clear from talks he has made to associates and political groups. 
As of now, he plans to follow two basic lines. He'll build on Eisenhower's 
present policies, promising to continue and to extend them if he is elected. 
He'll also wage a clean campaign, so as not to repel the Democrats he needs. 


THERE IS STILL HOPE THAT ROCKEFELLER WILL YIELD and run with Nixon. 
GOP leaders feel that a Nixon-Rockefeller slate would be a “dream ticket." 
So they are refusing to accept as final his statements ruling himself out. 
They're hoping that party need and party pressure will change Rocky's mind. 
If he persists in declining, Nixon may turn to Mitchell, Halleck or Seaton. 


THE OUTLOOK FOR MACHINE TOOLS for 1960 is bright. New orders will 


rise and sales will go up 25-30%. Prices, too, will rise—about 5%, with Timin 

labor and materials costs. Tool-builders will still be plagued, however, The E 
by falling exports, rising imports, and sales of surplus government tools. 

bond s 

THE SENATE DRUG HEARINGS WON'T BRING NEW LEGISLATION, despite the big timing 

headlines won. Purpose of the probe was partly political, to make hay with Prior t 

consumer's by denouncing high prices. Main result: Poor publicity for makers. phe 
ta 

A NEW LIMIT ON MOISTURE CONTENT OF LUMBER purchased by the government tg 

may be imposed late this Spring. The U.S. is now considering a standard that high h 

would limit moisture content of wood purchased to 19%. The moisture content end of 


issue has split the industry. Western producers want the minimum higher. 


THE FIELDS OF GREATEST JOB OPPORTUNITIES IN THE SIXTIES are shown in a M 
new Labor Department Handbook. The best openings are expected in chemical and 
electrical engineering, physics, mathematics, medicine, and dentistry. 
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How fabricating with $cotcH-wexp’ Structural 
Adhesives eliminated 100% inspection step 


hardness were left unaffected, the 100% inspection 
eliminated. Close tolerance requirements between shaft 
and gear were also eliminated because of void-filling 
properties of the adhesive. A savings of $56.37 per thou- 
sand assemblies resulted. 


Timing components now being fabricated with ScoTcuH- 
WELD Adhesive EC-1386 meet precise specifications. 
The Haydon Division, General Time Corp., Torrington, 
Conn., is using this one-part epoxy resin base adhesive to 
bond small pinion gears to rotor shafts in a sub-assembly 
timing gear operation. 

Prior to use of EC-1386, the parts were joined by brazing. 
But the high heat required affected the material hardness. 
It also produced shaft distortion, necessitating a 100% 
inspection step. 

Then ScotcH-wELD Adhesive EC-1386 was used. The 
high heat previously required was eliminated. With the 
end of this trouble source, shaft concentricity and material 


ADHESIVES, COATINGS AND SEALERS DIVISION 


Company after company is discovering how to save money, 
speed production and eliminate rejects by using SCOTCH- 
WELD Structural Adhesives in the fabrication of their 
products. Perhaps these adhesives are at work right now 
in operations similar to yours. Find out! For free literature 
without obligation, write today on your company letter- 
head to: AC&S Division, 3M Company, Dept. SBY-30, 
St. Paul 6, Minnesota. “SCOTCH-WELD"” is a Reg. T.M. of 3M Co 


Mimnesora [/fininc ann ]Januracrurinc company 
... WHERE RESEARCH IS THE KEY TO TOMORROW 
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by Felix F. Fluss 


e British Glue and Gelatine Research Association 
has published a promotion article on the use of 
animal glues. On the topic of gel measurement the 
Association says: The distinctive feature of animal 
glues is the ability of solutions to set to a gel as a 
result of cooling over a comparatively small tem- 
perature range and to remelt again on warming. Ac- 
cordingly, glues are graded mainly by a test which 
measures the rigidity of a gel at a standard concen- 
tration matured under standard conditions. In the 
British Standard test the rigidity or gel strength is 
measured on the Bloom gelometer. The results are 
expressed in arbitrary units, grams Bloom. 

Another standard test measures the viscosity of 
solutions. In general, glues with a high viscosity 
will have a high gel strength but there is no neces- 
sary correlation between the two properties. The 
viscosity depends on the molecular weight whereas 
the gel strength has only a limited dependence on 
molecular weight. The melting point and setting time 
of glue gels and solutions are also very important 
properties in use. These properties are related to 
both the viscosity and the gel strength. 

As a result of the wide range in these properties 
and modern methods of production which enable the 
manufacturer to produce a glue with the desired 
properties, the user is able to select an animal glue 
which is most suited to his purpose. 

The choice of glue depends, in the first place, on 
the nature of the materials to be joined. Animal 
glues are not normally suitable for bonding to metal 
or plastic materials. They will bond surfaces that are 
wettable by water though it is also necessary that 
one of the surfaces should be permeable to water, 
since the final joint is formed by removal of water 
from the glue. Thus, for example, although glue 
sticks strongly to glass it cannot be used to join two 
pieces of glass together, however, it could be used to 
stick glass to wood. 


e@ Although the production of plastic products js 
large and well developed in many countries, statis. 
tics on the industry or on the volume and value of 
production and shipments are far from complete. Fre- 
quently, no data are available. Even in the United 
States there are no official statistics which cover the 
over-all production of plastics products. Bureau of 
the Census data for plastics products are restricted 
to the “Fabricated Plastics Products Not Elsewhere 
Classified.” Because in most cases, foreign trade 
statistics do not segregate shipments of products 
made of plastics materials from those made of other 
materials, it is impossible even to approximate im- 
ports and exports of all plastics products. 

World Survey of Plastics 1954/1957, published 
by the Chemical and Rubber Division of the Busi- 
ness and Defense Services Administration, represents 
the first world survey of plastics. In this volume, 
there is information on the plastics industry in the 
United States, 53 Free World countries, and brief 
coverage is also provided on Soviet Union plastics 
activity. Soviet bloc countries are not discussed be- 
cause of lack of available data. The booklet contains 
168 pages and deals very extensively with all facets 
of the industry, including adhesives. It is sold for 
$1.00 by the Superintendent of Documents, U. S$. 
Government Printing Office, Washington 25, D. C. 


e@ Dow Chemical International Ltd., S. A., plans to 
build a latex plant in Rotterdam, The Netherlands. 
The new styrene-butadiene latex plant will be built 
and operated by Dow’s wholly-owned Dutch sub- 
sidiary, Nederlandsche Dow Maatschappij N.V., at 
the site of its present terminal and warehousing fa- 
cilities. Investments in the new installation total over 
7% million Dutch guilders (U.S., $2 million). Com- 
pletion of the plant is scheduled for early Spring 
1961, and initial annual capacity is expected to be 
large enough to cover increasing styrene-butadiene 
latex requirements of Western Europe. The plant 
will supply this material to manufacturers of indus- 
trial paints, textile and paper industries, and to pack- 


aging materials manufacturers. REICI 

effec 
e@ Europe is the world’s largest importing and ex a 
porting area for plastic and resin materials, account- on 
ing for approximately 53 per cent of world imports ant 
and 56 per cent of world exports. It is the secon’ BU" 
largest producing and consuming area, accounting enth 
for 35 per cent of world production and an estimated pay 


34 per cent of consumption. 

West Germany is the largest producer, importet, 
exporter and consumer of plastic materials in Et 
rope and, owing to the recovery and expansion of het 
plastics industry since World War II, she has dit 
placed the United Kingdom as second largest plat 
tics producing country in the world. Italy outranks 
France as a producer and exporter, but France cot 
sumes more and imports twice the quantity of thet 
materials as Italy. Both of these countries have 
rapid strides in recent years. Other important cout 
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NEW WAY TO MAKE PLYWOOD WITHOUT GLUE ROOMS AND GLUE SPREADERS 


REICHHOLD PLYOPHEN 2000-PGL makes it possible! In 
effect, it is glue-by-the-roll —a cellulose carrier sheet 
impregnated with phenolic resin. You simply cut the 
sheet to size as you would plastic overlay materials. Or, 
use the continuous sheet as supplied, for “automating” 
your plywood layup. In hot pressing, the resin remains 
on the glue line, provides maximum efficiency with mini- 
mum waste: eliminates uneven glue spreads, glue wipes 
and bleed-through. 


With PLYOPHEN 2000-PGL, panels can be pre-assembled, 
then pressed when convenient. 


ADHESIVES AGE, MARCH, 1960 


PGL will tolerate higher moisture content veneers, 
and hence help solve the problem of blistering. 


REICHHOLD PLYOPHEN 2000-PGL has been successfully 
tested in a wide variety of important bonding applica- 
tions. It is faster curing and more economical. Available 
in 38”, 50” and 62” widths. 


For further information, send for Bulletin PLY-48. 
Reichhold Chemicals, Inc.,RCI Building, White Plains,N.Y. 


—-_. 
, , rE 
Creative Chemistry ... Your Partner in Progress CH 


REICHHOLD 


Synthetic Resins e Chemical Colors « Industrial Adhesives ¢ Phenol 
Hydrochloric Acid ¢ Formaldehyde « Phthalic Anhydride 
Maieic Anhydride ¢ Ortho-Phenyiphenol « Sodium Sulfite 
Pentaerythritol ¢ Pentachioropheno! e Sodium Pentachlorophenate 
Sulfuric Acid e Methanol 
REICHHOLD CHEMICALS, INC., 
RCI BUILDING, WHITE PLAINS, N.Y. 
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On the Continent (cont'd) 


tries are Sweden, The Netherlands, Belgium and 
Switzerland. 

Despite her increased production of plastic and 
resin materials, Europe remains the largest market 
for United States exports and is growing in relative 
importance. Exports from the United States to Eu- 
rope increased from 43.7 million pounds (23.8 per 
cent of total United States exports of plastic and 
resin materials) in 1953 to 146.7 million pounds 
(34.7 per cent) in 1956. In 1956, 32.8 million 
pounds were exported to France; 24.5 million 
pounds to the United Kingdom; 13.8 million pounds 
to West Germany, and 13.2 million pounds to The 
Netherlands. 


e To stimulate United States export efforts, it might 
be important to stress the advantages of the so- 
called free trade zones which exist in many major 
ports of the world. They constitute duty-free en- 
claves which can be defined as areas of foreign soil 
within well-defined boundaries of ports. Supervised 
by the custom authorities, foreign merchandise can 
be imported into these zones, and can be processed, 
repacked and reshipped to other countries without 
duty payments. Duty will be collected for only that 
merchandise which enters a particular country. 

As the export of American products is often 
hampered by very high costs of material and labor 
for packaging, it is possible to ship merchandise in 
bulk, particularly adhesives in drums, to certain free 
zones and have the material processed and packed 
there using cheaper local labor. Such free zones or, 
as they are called in the United States, foreign trade 
zones, exist in the harbor area of New York, New 
Orleans, San Francisco and Seattle. 

Foreign merchandise may be brought into foreign 
trade zones with relative freedom from custom laws 
and, when deemed desirable, may be stored, ex- 
hibited, mixed with domestic merchandise or other- 
wise manipulated, or be manufactured prior to re- 
exportation or entry into customs territory of the 
United States. In New York, a significant develop- 
ment has been the astounding progress made by a 
new pharmaceutical manufacturing center that was 
set up within the foreign trade zone. 

Raw materials originating in Europe and other 
parts of the world are processed at the zone plant into 
final dosage form for clinical use. The zone opera- 
tion, conducted initially by three technical experts, 
has been expanded to a staff of eleven including 
technicians and semi-skilled workers. The plant is 
equipped with the latest high-speed machinery for 
the production of pharmaceutical preparations. Al- 
though, at the present stage the plant represents a 
large pilot operation, it is felt that once a flow pat- 
tern for the production and receipt of raw materials 
has been worked out, the firm can expand into other 
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activities in the chemical, pharmaceutical and cos- 
metic industries. 

Many other similar preparations and packaging 
operations are done in almost every major field. 
Similar arrangements can be made in the free zones 
of the major ports of the world. The U. S. Depart. 
ment of Commerce, Washington 25, D. C., will gladly 
answer inquiries regarding the existence of these free 
ports. The same information can be obtained by ap- 
proaching our Commercial Attaches. 


@ Formation of a new company, Dow Chimica 
Italiana S.p.A., and construction of a multimillion 
dollar manufacturing plant in Italy has been an- 
nounced by Dow Chemical International, Ltd., S.A. 
The marketing office will be opened in Milan, Italy, 
to provide better service to Dow’s customers. The 
present representative in Milan will continue to act 
as general sales representative in Italy. A number 
of products are being considered for production, one 
of which is the entire Styron line. 


e The Catalog of Technical Reports, published by 
the U. S. Department of Commerce, contains a num- 
ber of interesting publications covering some facets 
of the plastics field. Here are some titles which might 
be of interest to the adhesives industry: 

“Determination of the Useful Life of Synthetic 
Resin Glues by Means of Viscosity Measurements.” 
The increase in viscosity of a number of synthetic 
resin glues was examined by means of a specially 
devised apparatus and a measure given for determin- 
ing their usable duration. The tests were confined to 
glues that are used ready mixed with their hardeners. 

“Molding Powders and Laminated Sheets.” Some 
details are given on phenolic molding materials, ex- 
panded materials, extrusion of thermosetting materi- 
als and urea and melamine urea laminated sheet and 
molding powders. 

“Application of Resin Dispersions.” This report 
covers the industrial application of resin dispersions 
manufactured by emulsion polymerization of syn- 
thetic monomers. The composition and properties 
of the various dispersions are described and the ap- 
plication as adhesives, binders, coatings, impregnants 
and textile sizes are discussed. 

“Strength of Glue Joints with Cold Setting Glues.” 
Quite a number of commercial glues of different types 
were tested with consideration being given to influ- 
ence of setting temperatures and clamping pressures. 
Shear and tensile strength were investigated and data 
tabulated. 

The above books and pamphlets may be obtained 
by writing to the Office of Technical Services, U. S. 
Department of Commerce, Washington 25, D. C. 
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, Products get 

' extra strength 
and safety 

:| with B.F.Goodrich 
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ATTRACTIVE CURTAIN WALL PANELS, bonded together with 
B.F.Goodrich adhesives, can stand vibration, expansion and 
contraction, have good water resistance, will never loosen. 
yy 
n- 
ts 
ht 
IN B-58 SUPERSONIC BOMBER, B. F. Goodrich high-strength adhesives are 
* used to bond aluminum fuselage, wings and tail surfaces together. In metal 
ic laminates, adhesive bonding streamlines appearance, avoids stress con- 
ly centration, and eliminates corrosion caused by contact of dissimilar metals. 
n- 
to 
S. 
ne —— 
- WHIRLING HELICOPTER BLADES, bonded with B.F.Goodrich 
, adhesives, are lighter, stronger, and better balanced. 
rt Bonding can also save weight, 
Ki improve product design, speed 
es assembly, reduce finishing costs 
2 DAY, B.F.Goodrich makes over 200 kinds of structural adhesives. 
These adhesives can permanently fasten metals, plastics, ceramics, glass 
e* —almost anything—to themselves or each other. In supersonic planes, car 
; brakes, curtain wall panels, whirling helicopter blades, for example, ad- 
es hesive bonding has proven to be stronger and safer than conventional 
7 fasteners. 
‘. New uses for high-strength adhesives are constantly being developed as 
we work with customers to find ways to improve product designs and 
. assembly methods. If you mass- 
produce a product and think 
od adhesive bonding might im- 
S. " prove it, please write and give 
MORE THAN 175 MILLION BRAKE SHOES for new us full details. B.F.Goodrich 
cats have been bonded with B.F.Goodrich Industrial Products Co., Dept. 
adhesives... without a single known failure. M-801, Akron 18, Obio. 
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Mau fundamental investigations 
in adhesive bonding fall into one of 
two categories. Either the aim of the 
work is to provide information on 
the interaction between adhesive and 
adherend or the work is designed -to 
provide understanding of the be- 
havior of the adhesive material itself. 

The latter type of investigation, ex- 
emplified by the work of Bikerman, 
must be done under conditions in 
which the data obtained apply to the 
behavior of the adhesive film itself. 
Thus, Bikerman (/,2) points out 
that if a bond break occurs in the 
interfacial layers next to the adherend 
surface then either the bond was not 
properly made or an improper ad- 
hesive was employed. Bikerman (2) 
defines a “proper” joint as “one in 
which interfacial layers are so strong 
that rupture of the joint occurs else- 
where.” 

While this definition may be ac- 
ceptable and necessary to investiga- 
tions in which the rheological proper- 
ties of the adhesive are of interest, 
it should not be taken to indicate 
that conditions under which “proper” 
joints are produced can be easily 
predicted nor that investigation of 
adhesive-adherend interaction should 
be abandoned. It is just the question 
of the optimum conditions for the 
formation of “proper” joints which 
is most important for the increased 
application of adhesive bonding 
methods (3,4). 

The purpose of this article is to 
examine some of the implicit as- 
sumptions and definitions as well as 
pertinent experimental data in ad- 
hesive bonding to attempt to provide 
concepts and definitions which are 
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BY J. F. MURPHY 


Chief, Chemistry Section 
Metallurgical Laboratories 
Olin Mathieson Chemical Corp. 
New Haven, Conn. 


Adhesional and Cohesional 
Failures in Adhesive Bonds 


An adhesives expert points up need for 


re-evaluating theories of bond failure 


both theoretically sound and prac- 
tically useful. 

An adhesive bond can be con- 
sidered as consisting of two adher- 
ends, two interfacial layers, and an 
adhesive layer. More detailed exami- 
nations of the adhesive bond joint 
may reveal that another describable 
portion of the bond, not frequently 
discussed, is the region of transition 
between the interfacial layers and the 
adhesive. 


Types of Bond Failure 


Bikerman (/) has discussed the 
mechanism of adhesive bond failure. 
In general, the rupture may be said 
to start at the point where the local 
stress exceeds the local strength. It 
is convenient to classify types of ad- 
hesive bond failure according to loca- 
tion of break. The break may occur 
in one of the adherends (type A), in 
the interfacial layers (type B), or in 
the adhesive film itself (type C). The 
break may also occur in such a way 
as to be partly of one type and partly 
of another. 

If a break of the A type occurs 
it is obvious that, practically speak- 
ing, optimum conditions both with 
respect to adherend preparation and 
adhesive material, have been 
achieved. Similarly, if the failure oc- 
curs completely within the adhesive 
material (type C) there is no need 
for further improvement in the 
strength of the interfacial layers. 

It is in the cases (type B) in which 
failure occurs within the interfacial 
layers that improvement in bond 
strengths with a given adhesive is 
possible in principle. Although it ap- 


pears at first glance to be relatively 
easy to decide whether a bond failure 
is of the B or C type, further con- 
sideration reveals that this is not nec- 
essarily the case. 

Examination of the surfaces pro- 
duced in adhesive bond failures have 
been used to classify the failures 
as adhesional or cohesional (4). A 
cohesional failure has been defined 
and will be defined here as one in 
which the rupture has occurred en- 
tirely within the adhesive material. 
In some cases where there are clearly 
macroscopic residues of adhesive on 
both adherend surfaces, it is easy to 
classify the failure as cohesional. 

However, many failures are such 
that part of the rupture has occurred 
well within the adhesive layer and 
another part has occurred in a region 
“at or very near” the adherend sur- 
face. Failures in which some of the 
rupture occurs “at or very near” the 
adherend surface are difficult to clas- 
sify. Bikerman’s discussions of type 
of failure (7,2) implicitly employ @ 
definition of an adhesive failure as 
one in which the rupture occurs be- 
tween the adhesive and adherend. To 
fit such a definition one or part of 
one or both of the surfaces produced 
in bond failure should be completely 
free of adhesive. 

On the basis of this definition, # 
is probably correct to say that adhe 
sive failure never occurs. Howevef, 
this conclusion, while valid, is mit 
leading in that it implies that the 
problems involved in adhesive-aé 
herend interaction are trivial. Te 
avoid such misleading implications 
it is necessary to employ a different 
definition of an adhesive failure 
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Before discussing an improved defini- 
tion, it will be instructive to consider 
theoretical and practical evidence for 
the contention that failures seldom 
produce adherend surfaces that are 
completely free of adhesive. 


Residues on Adherend Surfaces 


Although it is necessary to take 
into account non-thermodynamic 
considerations in predicting the loca- 
tion of adhesive bond failures, it is 
instructive to consider the application 
of such thermodynamic concepts as 
the work of cohesion and the work of 
adhesion (9,0). The work of co- 
hesion (We) and the work of ad- 
hesion (W.) are given by 


and the 
W,= YmtYp—Yp; m 


where y represents the surface free 
energies of the polymer (p), m the 
metal and p/m the polymer-metal 
interface. In order for cohesional 
failure to be possible, W, has to be 
smaller than W,. This means that 


YptYp, a <Vee 
For adhesive failure 
YptYp; m>Ym 


Since the surface free energies of 
metals and oxide film on metals are 
generally much higher than those of 
polymeric materials, these relation- 
ships indicate that cohesional failures 
should occur in preference to ad- 
hesional failure. Similar considera- 
tions (10) in connection with a film 
of contaminant on the adherend sur- 
face indicate that the presence of 
contaminant films may very well re- 
sult in satisfying the conditions for 
adhesional failure. 

Whether or not the conditions for 
adhesional failure are satisfied is 


Aluminum cleavage test specimen and jig 
for controlling glue line thickness. Specimen 
made according to ASTM test D1062-51. 


largely dependent upon the kind of 
contaminant on the surface. Thus for 
long chain fatty acids which would 
be adsorbed on most adherend sur- 
faces with the non-polar hydrocarbon 
tail extending outward, adhesional 
failure would appear to be quite 
likely. On the other hand, a con- 
taminating film of a difunctional 
nature might produce conditions 
under which separation between the 
film and the adhesive would be un- 
likely. It should be noted that these 
thermodynamic considerations pro- 
vide no information on the location 
of the failure except that it will prob- 
ably not occur between adherend 
and adhesive. 

In considering adhesive bonds in 
which solidification has occurred, 
Bikerman (/,2) used probability con- 
siderations to show that, assuming 
adhesive to adherend and adhesive 
to adhesive strength to be equal, a 
crack following an interface for any 
considerable number of molecular 
links is improbable. However, these 
calculations are based on a simple 
geometrical plane model of an inter- 
face and fail to take into account the 
finite depth of interfacial layers. It 
is by no means obvious that failure 
entirely within an interfacial layer 
over significant areas is improbable. 

Broockmann has published some 
careful experimental work on the 
adhesion of film-forming resins to 
aluminum surfaces (7). The experi- 
mental method involved the applica- 
tion of a lacquer film to aluminum, 
aging of the film and subsequent 
stripping of the resin film in a solvent. 
The “oxide” remaining on the speci- 
mens was then determined by strip- 
ping in chromic-phosphoric acid mix- 
tures. 

For those resins such as poly- 
vinyl butyral, which is separate me- 
chanical tests showed good adhe- 
sion, Broockmann found that a 


Aluminum tensile test specimen and jig for 
controlling glue line thickness. Specimen 
made according to ASTM test D897-49. 


relatively large apparent increase in 
“oxide” weight was produced by the 
application of the resin. For poorly 
adhering resins such as vinyl chlo- 
ride the apparent increase in “oxide” 
weight was small. These data sup- 
port the hypothesis that the reaction 
of certain resins with the surface 
aluminum oxide is responsible for 
the good adhesion of films of these 
resins to aluminum alloy surfaces. 
Without such reaction the adhesion 
of the resins is not adequate for 
practical purposes. 

Broockmann’s results on the in- 
crease in “oxide” weight are explain- 
able on the reasonable assumption 
that reaction of resin with oxide 
causes a decrease in solubility of the 
resin in the solvents used to strip 
the lacquer film. Thus, the increased 
“oxide” weight may be attributed 
to the additional weight of insolu- 
bilized resin, chemically combined 
with the original oxide. The results 
are difficult to explain on any basis 
other than one involving reaction of 
the resin with the aluminum oxide. 
These experimental data indicate 
that the order of chemical resistance 
of bonds near the adherend surface 
is definitely different than the resist- 
ance of the bonds in the polymer 
itself. 


Bond Strengths 


Both theory and experiment lead 
to the general conclusion that the 
strength of bonds between adhesive 
materials and adherends will be 
greater than those between mole- 
cules of the adhesive. It appears 
likely, therefore, that, in general, 
there will always be a residual layer 
of adhesive on the adherend surface. 
However, this conclusion cannot be 
taken to mean that the properties of 
interfacial layers are not important. 
To demonstrate that interfacial lay- 


of non-uniform adhesive residues 
can be seen on polished aluminum speci- 
men after bond failure in a tension test. 
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ers are of considerable importance it 
is necessary to examine more closely 
the demonstrated effects of the pres- 
ence of solid surfaces below liquid 
or semi-liquid films. 


Definition of Adhesional Failure 


While it appears likely that sur- 
faces produced in bond failure are 
never free of adhesive, it is impor- 
tant to know whether the residual 
adhesive film is sufficiently or insuf- 
ficiently thick to attain bulk adhesive 
properties on the surfaces furthest 
from the adherend. In order to have 
a useful operational definition of an 
adhesional bond failure, it is neces- 
sary to devise and use operations or 
test methods which will determine 
whether or not the surface produced 
by an adhesional failure differs from 
the surfaces obtained in a cohesional 
failure. 

Unfortunately, very little work 
has been done to date in the adhe- 
sive bonding field to provide such 
information. However, in another 
field, Harkins and Jura (6) have 
made use of such a definition in their 
description of a method for the de- 
termination of surface area. In this 
method, water vapor is adsorbed on 
the surface to a sufficient number 
of layers to attain a water surface 
with the same surface free energy 
as bulk water. 

Harkins and Jura term this a “du- 
plex” film. They were able to dem- 
onstrate by means of microcalori- 
metric measurements that to attain 
the duplex film thickness of water 
on crystalline oxide surfaces it was 
necessary to adsorb a film of water 
at least 20 Angstroms thick. It 
seems quite likely that, under the 
conditions of formation of adhesive 
bonds, interfacial layers of similar 
or greater thicknesses are formed. 

In these terms the properties of 
an interfacial layer rather than of an 
interface are under consideration. It 
appears likely that a definition of ad- 
hesional failure involving explicit 
recognition of the existence of inter- 
facial layers will serve to avoid the 
misleading implications of previously 
used definitions. 

On the basis of the preceding 
discussion of the duplex film, an in- 
terfacial layer in an adhesive bond 
may be described as including a suf- 
ficient thickness of adhesive to just 
attain the ordinary surface proper- 
ties of adhesive material in bulk. 
Thus, the interfacial layer extends 
into the adhesive to the point that 
the presence of the adherend sur- 
face no longer affects the orienta- 
tion, electronic structure or inter- 
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molecular forces of the adhesive 
molecules. 

Using this concept, an adhesional 
failure may be defined as one which 
occurs in an interfacial layer or, 
more completely, as a failure in 
which the rupture occurs sufficiently 
close to the adherend surface that 
the adhesive material involved in the 
rupture has been affected in impor- 
tant properties by the presence of 
the adherend surface The actual 
thickness or number of molecular 
diameters from the adherend sur- 
face within which adherend surface 
forces are operative will depend on 
the material of the adherend, the 
adhesive and also on the method of 
formation of the interfacial layer. 

Considering the possible restric- 
tions which may be placed upon the 
adhesive molecules in direct contact 
with the adherend surface, it ap- 
pears logical to suppose that under 
some conditions the molecules in the 
interfacial layer may be immobilized 
by interaction with the adherend 
surface. If this occurs, and if the 
molecular arrangement in the inter- 
facial layer differs significantly from 
the structure of the cured adhesive, 
then it is conceivable that this ef- 
fect will introduce an area of de- 
marcation between the adhesive ma- 
terial in the interfacial layer and the 
bulk adhesive in the bond. 

Such a transition in structure from 
interfacial layer to the adhesive ma- 
terial in bulk would produce a new 
interface which could under some 
conditions be a region of weakness. 
It appears entirely possible that some 
failures in adhesive bonds may in- 
volve such an interface. 

This effect could account for the 
experimental observation that many 
adhesive bond failures occur within 
the adhesive material very near the 
adherend surface. As has been noted 


above, the fact that a failure occurs 
within the adhesive material is not 
sufficient evidence alone to classify 
the failure as a cohesive failure. It 
will require the development of 
methods for the determination of the 
properties of residual adhesive films 
on adherend surfaces to provide the 
information required for a satisfac- 
tory classification. 

Experimental methods for the 
study of such interfacial layers are 
not readily available. For water on 
metal oxides, Harkins and Jura (6) 
demonstrated that micro-calorimetric 
methods can be used to determine 
the attainment of a duplex film or a 
completion of the interfacial layer. 
This technique, while useful in this 
application, is a relatively difficult 
one to apply to the systems usually 
considered in adhesive bonding 
studies. 


Types of Failure 


However, it appears quite possible 
that the applications of such tech- 
niques as measurement of contact 
angle, infrared spectra, and orienta- 
tion of overgrowths (//) on the 
freshly produced surfaces of 4 
broken adhesive bond may be used 
to provide information to distinguish 
the types of surfaces produced in 
bond failure. With such experimen- 
tal criteria for type of failure, 
should be possible to systematize and 
coordinate the effects of various 
bonding parameters on type of fail- 
ure and bond strength. 

As an example of the useful kind 
of work on interfacial layer needed 
in this part of the adhesive bonding 
field, the investigations of Lasoski 
and Kraus (/0) on the effect of im- 
tentionally added impurities on bond 
strength, may be noted. Their work 
showed that displacement of the 
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tatty acid from the adherend sur- 
face by some adhesive materials 
was possible. In some experiments 
in which the’ adherend surfaces had 
been initially contaminated, it was 
shown that the strength of the bond 
increased with adhesive film thick- 
ness and with curing time. 

Consideration of this work leads 
to the conclusion that it is important 
in adhesive bonding work to iden- 
tify and, if possible, to remove the 
kind of material that is responsible 
for lack of adhesive-adherend inter- 
action. It further appears possible 
that the special usefulness of certain 
polymeric materials, such as epoxies, 
as adhesives, may lie in their ability 
to displace impurities from the ad- 
herend surface and so form a rela- 
tively contaminant-free interfacial 
layer. 


Defects in Adhesive Bonds 


Many observations indicate that, 
in addition to thermodynamic con- 
siderations, it is necessary to consider 
the effects of defects and imperfec- 
tions in adhesive bonds. Both theory 
and experiment in metallurgy and 
solid state physics support the 
conclusion that microscopic and sub- 
microscopic defects and imperfec- 
tions are responsible for the me- 
chanical weaknesses (relative to the- 
oretical) of bulk metals and surface 
films on metals. In at least one case, 
it has been shown that the bond 
strength of epoxy bonded aluminum 
alloy joints is limited under some 
conditions by the strength of the 
bond between the hydrated alumi- 
num oxide film and the underlying 
aluminum (4). 

Bikerman (/) and others (/0) 


have pointed out the importance of 
defects and imperfections on the 
mechanical strength of adhesive ma- 
terials when failures occur cohe- 
sively. It is logical that the influence 
of defects and imperfections (in- 
cluding those classified as submicro- 
scopic, microscopic and macro- 
scopic) should be even more 
important in interfacial layers. 

It is in the interfacial layer that 
the strain induced by the difference 
in structure of the adherend and the 
cured adhesive must be accommo- 
dated. The effects of adhesive shrink- 
age during curing would be expected 
to produce strain in the interfacial 
layers to a greater extent than in the 
bulk. It appears likely that the more 
complete the interaction between ad- 
herend and adhesive material, the 
fewer will be the defects and im- 
perfections in the interfacial layers. 

It follows, therefore, that if the 
degree of wetting of the adherend 
by the adhesive is high, then the 
probability of defects in the inter- 
facial layers will be low. Taken to- 
gether with the observation that the 
interfacial layer is often the weakest 
link in the bond, this reasoning leads 
to the conclusion that study of 
adhesive-adherend interactions, es- 
pecially with respect to defects and 
imperfections in the interfacial 
layers, may be very rewarding from 
the practical point of view. 

The importance of a useful and 
theoretical valid definition of types of 
failure in adhesive bond failures has 
been discussed. Consideration of 
these definitions and some of the 
data on adhesive bonding leads to the 
conclusion that much more investi- 
gation into the interaction of ad- 
hesive and adherend and the factors 


responsible for the presence of de- 
fects in the interfacial layers are 
vitally important to the advance- 
ment of adhesive bonding technology. 
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Have a PROBLEM? 


is address: 


As who doesn't these days. However, if it is a problem involving adhesives, 
we may be able to help. Drop us a line explaining the nature of your diffi- 


culty and we will try to obtain an answer for you. All you need do 


Editor: ADHESIVES AGE 
101 West 31st Street, New York 1, N. Y. 


ADHESIVES AGE, MARCH, 1960 


"a 
os 
a. 
k en 
Spe 
a 
wr -_ _ 
E q 5 a 
: alg 
a 
: re 
: PO ee 
: ee 
3 7 
a | : i 
= £% 
_ 
pee 
rs . 
oe 
ot . & i 
Y Pe . 
It ee 
of . 
ae 
e a 
IS an 
e . 
> , OC; 
a 
e E 
e = 
n 7 
c a 
e a 
OF 
" = 
§ Be 
t a 
on 
y 8 : 
ai ai © 
ae Pe 
. * 
i h 
2 * 
: 7 i: 
t ieeecevevcucocuvoncasvuuceecoceeucueesceevnueeueenceesocsanoegsecnscenoeennceacesvoeenceeaceeasacecengcengovencecnisevecevceevoenecsenveevevescennueenceavecersannecceaucencoceueuenceeeneavenscensuenenenncesneeesuenuveanoenoveucenyceeveceuceeucenacesaceeavesnoeegnennncencecevecenceeneneaceanonaanneageeuneenenniiny' = J & 7 be 
: =f 
a > 
: is 
: yy 
ee < 
E s 
= = 
{ = ig i 
: i ; 
3 ia tg 
| : = oy 
: e's | 
: " 
= a 
: ee fe i 
: a | 
: ae 
= Bu 
a ff & 
a si, 
Es a E 
PS 25 5 
~ a 
— ws 
° ' <a 
eo ae el ‘ay SC lll ee, oa >. 2 ee a 


Epoxy Bonded Miniature Watch Parts 


Battery lead and pillar plate shown above 
are cemented together with epoxy adhesive. 


Thixotropic adhesive is applied to the pillar 
plate with an artist's brush. 


Watchmaker's tweezers are used to position 
lead on the coated recess of the plate. 


A recent development in adhe- 
sive technology—a single-component 
epoxy—has helped bring about an 
entirely new departure in watchmak- 
ing. This one-part, “no-mix” epoxy 
material, used in place of mechanical 
fasteners in an _ ultra-miniaturized 
power plant, made possible the de- 
sign and production of the world’s 
first electric wristwatch, according to 
the manufacturer, the Hamilton 
Watch Co., Lancaster, Penna. 

By completely eliminating the 
mainspring, an integral part of port- 
able time-keeping devices since they 
were invented in 1480, the Hamilton 
timepiece is the only one in existence 
that runs without winding or periodic 
agitation. The watch movement is so 
efficiently engineered that a tiny gold- 
plated energizer, the size of a small 
shirt button, releases a stream of 
electrons through a coil of fine wire 
—five times thinner than human hair 
—fixed on a balance wheel. Through 
the interaction with permanent mag- 
netic fields, the electrical energy 
causes the balance wheel to oscillate 
and supply the mechanical energy 
needed to run the watch. 

The over-all result is a precise 
miniature power plant built into the 
balance wheel which powers the gears 
and turns the hands of the watch. In 
the past, the balance wheel only con- 
trolled the power furnished by a 
mainspring. In the electric watch, it 
furnishes its own power as well as 
controlling it. 

The energizer is about 400 times 
more efficient in terms of space than 
is the mechanical energy stored in a 
mainspring. It does an incredible 
amount of work for its size. 

In conventional watch construc- 
tion all parts are joined by mechan- 
ical fasteners. However, to assemble 
the miniature components of the 
electric watch, a new method of join- 
ing and fastening had to be utilized. 


The radical structure of this new 
watch is the result of extensive re. 
search in the Hamilton laboratories, 

At various points where mechap- 
ical joining would have been impos. 
sible or prohibitively expensive, the 
epoxy adhesive plays the double rok 
of bonding agent and dielectric jp. 
sulator. The no-mix, single-compo- 
nent formulation used at Hamilton js 
known commercially as Bondmaster 
M620 and is manufactured by Rub- 
ber & Asbestos Corp., Bloomfield, 
N.J. 

It is used to fasten the gold con- 
tact strip to the roller and also t 
cement the battery lead to the pillar 
plate. In addition, it keeps the cur 
rent from leaking from the lead to 
the pillar plate, thus preventing ex- 
cessive drain on the energy cell. 


Only Feasible Method 


Not only did Hamilton find tha 
adhesive bonding was the only eco 
nomically feasible method to us 
from the standpoint of production, 
but they soon determined that its us 
provides a number of auxiliary a¢ 
vantages which helped solve several 
design problems. 

As would be expected in the fab 
rication of such a small and delicate 
instrument, extreme care is taken ® 
the assembly of each unit, including 
application of the adhesive. The but 
tery consistency of the latter permit 
easy and accurate application with 
an aftist’s brush to a tiny recess ® 
the pillar plate. Because the epoxy 
can be used directly from the com 
tainer, there is no need for the usual 
measuring, weighing and mixing 
operation. 

Of equal importance to Hamilton 
is the thixotropic “non-sag” natuf 
of the formulation. In one critic 
area of the application, the adhesiv® 
must not only be applied vertically. 
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but must remain in exact position 
without running or dripping even 
during the heat-cure cycle. 

In cementing the battery lead, ad- 
hesive is applied to the pillar plate 
and the battery lead is positioned on 
it with a pair of watchmaker’s tweez- 
ers. The entire assembly is then 
placed in an oven operating at 
350°F. for half an hour to provide 
a partial cure of the adhesive. 

At the end of that time, the as- 
sembly is tested to determine if the 
battery lead is fully insulated from 
the pillar plate. If the components 
have been assembled properly, the 
epoxy formulation provides dielec- 
tric insulation values well in excess 
of the 40 megcohms resistance re- 
quired by Hamilton. When, on the 
other hand, a “short” has occurred, 
the fact that the adhesive has been 
only partially cured makes it possible 
to remove and salvage the parts. 

If the insulation proves positive, 
the assembly is again placed in the 
oven for an additional one and a half 
hours—making a total of two hours 
at 350°F. Hamilton has found this 
to be an optimum cure cycle for their 
production scheduling. 

In fastening the gold contact strip 
to the roller, a special production as- 
sembly jig is used. A watchmaker’s 
diling tool is used to apply the epoxy 
to very small portions of five contact 
Strips. The strips are then positioned 
around the pins of the contact rollers 
held on the jig. 

After the entire fixture is secured, 
the outside portion of the jig is ro- 
tated so that the tab on the contact 
strip is in the proper relation to the 
sapphire jewel. The accuracy on this 
must be within 4°. In the assembly 
of these components, it would be al- 
Most impossible to achieve the exact 
Positioning with any other method 
than adhesive-bonding, Hamilton en- 
gimeers report. It should be pointed 
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Contact strip and roller will be joined by 
epoxy which both cements and insulates. 


Small portions of the contact strips are ad- 
hesive spread with an oiling tool. 


Rollers are placed in a special jig and con- 
tact strips positioned around the pins. 


Fully assembled contact roller and contact 
strip for the Hamilton electric watch. 


out that in this operation as well the 
adhesive serves as both bonding 
agent and insulator. 

From a mass production stand- 
point, it is very important in this type 
of application that the adhesive have 
a long pot life so that frequent prep- 
aration of small batches can be 
avoided. The storage life of the 
epoxy used is at least one year. 

Adhesive compositions are also 
used in assembling and installing the 
wire coil through which electrons 
from the energizer are released. Dur- 
ing the winding of the coil, the 
thinner-than-hair wire is impreg- 
nated with an epoxy formulation. 
Then, another adhesive compound is 
used to secure the impregnated coil 
to special attachments. The cover 
photo of this issue of ADHESIVES 
AGE spots the various points at which 
adhesives are used. 


Eliminates Erosion 


Engineers point out that use of a 
“chemical fastener” eliminates the 
electrolytic erosion reactions which 
are normal with welding or soldering 
dissimilar metals. In addition, the 
epoxy chosen does away with fumes 
harmful to the delicate mechanisms 
and special oils in the electric watch. 
Finally, the cured bond is immune to 
the solvents commonly used in 
watch-cleaning. 

The use of industrial adhesives as 
a fastening method in the design and 
production of this electric watch is 
not only a milestone in its own right, 
but a dramatic example of the inter- 
dependence of all facets in modern 
product design. The advantages of 
design and mass production simplifi- 
cation, of improved quality, thus 
demonstrated are right now being 
projected into the broad critical area 
of miniaturization so vital to modern 
living and national defense. 
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Resin bonding improved by 
Surface Treatment of Aluminum Alloys 


I; maximum strength is not a ma- 
jor factor, or if materials having 
a low cohesive strength are to be 
bonded to aluminum, a solvent or 
vapor degreased surface is usually 
adequate. Almost without exception, 
however, high-strength structural ad- 
hesives require careful surface pre- 
treatment in order to develop maxi- 
mum bond strength, reproducibility 
and resistance to deterioration. 

Joining of metals to metals or to 
non-metals with synthetic resinous 
and elastomeric compositions in 
various forms will be referred to in 
this article as resin- or adhesive- 
bonding (/). The general subject of 
resin-bonding will not be discussed, 
since several publications have al- 
ready adequately covered it (2). 

It has been previously recognized 
that pretreatment of aluminum al- 
loys, prior to bonding with thermo- 
setting structural adhesives, should 
be in hot solutions of sulfuric acid 
and sodium dichromate or chromic 
acid. This treatment must be pre- 
ceded by vapor degreasing or im- 
mersion in alkaline solutions. Some 
recommendations consist solely of a 
pretreatment in an alkaline bath, 
usually a sodium silicate prepara- 
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tion. Virtually no published data are 
available on phosphoric acid pre- 
treatments that do not, in general, 
previously require elaborate de- 
greasing. 

An example of the effect of sur- 
face preparation on the tensile 
strength of adhesive-bonded joints in 
aluminum is shown in Figure 1. In 
this case, an 0.064-in. thick layer 
of unvulcanized natural rubber was 
cured for 20 minutes at 300°F. and 
500 psi between two pretreated 
6061-T6 alloy tensile test blocks 
coated with a phenolic-rubber ad- 
hesive. The fivefold increase in ten- 
sile strength of joints for specimens 
pretreated in a _ phosphoric §acid- 
alcohol solution, as compared to 
simple solvent degreasing, is ap- 
parent. 

Considerable comparative data are 
available on the effect of surface 
treatments on_ the _ tensile-shear 
strength of resin-bonded joints in 
several aluminum alloys. In most of 
this work, an 0.5-in. lap was used 
with 0.064-in. thick Alclad 2024-T3 
sheet. Testing was standardized at 
4000 psi per minute. 

The type of specimen is shown in 
Figure 2 together with tensile shear 
strength values for joints made on 
surfaces degreased by wiping with 
carbon tetrachloride and by pre- 
treatment at room temperature in an 
aqueous phosphoric acid-alcohol so- 
lution, without previous degreasing. 
A_ thermoplastic polyvinyl-acetate 
adhesive, blended with five per cent 
of an oily plasticizer, was used to 
make the joints. Despite the use of 
the plasticizer, and an aging period 
of two weeks, the phosphate-stabi- 
lized surface resulted in good shear 
strengths. 

The superiority of a chemically- 
stabilized surface, as compared with 
anodically oxidized surfaces, is 
shown in Figure 3. A phenolic-poly- 
amide adhesive was used in prepar- 
ing these tensile shear specimens. 

Figures 4 and 5, which summarize 
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tensile shear strength data for two 
sets of joints, are of interest because 
the phenolic-polyvinyl formal ther- 
mosetting adhesive was found to be 
less sensitive to the surface condi- 
tion of the aluminum than was the 
phenolic-polyvinyl butyral adhesive. 
Although simple degreasing was 
about as effective as a_ sulfuric- 
chromic acid treatment for the for- 
mer, a decided improvement in joint 
strength was effected by acidic 
treatments in the case of the latter 
adhesive. 


Results of Tensile Tests 


Figure 6 summarizes tensile shear 
strength tests on aluminum alloy sur- 
faces that were chemically or elec- 
trolytically pretreated. With a ther- 
mosetting epoxy adhesive, _ the 
chemical pretreatment was superior 
to electrochemical pretreatments in 
respect to initial joint properties. 

Tests with a block-type tensile- 
shear specimen, such as shown in 
Figure 7, confirmed that an acid- 
stabilized surface was superior to a 
surface treated with an alkaline so- 
lution, not only in producing joints 
with higher average properties but 
also in maintaining a consistently 
high level of strength. This type of 
specimen produces no bending ac- 
tion, thus eliminating stripping oF 
peeling stresses. It also penalizes 
joining, because virtually no defor- 
mation takes place to compensate for 
surface irregularities. 

A scarf-type, tensile-shear strength 
specimen, shown in Figure 8, was 
used to evaluate the strength of 
joints made on electroplated alumi- 
num with a modified phenolic-poly- 
vinyl butyral adhesive. In this case, 
unplated aluminum pretreated in aa 
alcoholic-phosphoric acid solution 
produced the highest strengths. Sil- 
ver, tin and lead electroplates pro- 
duced joints with about half this 
shear strength. In all cases, the fail 
ures were between adhesive and elec- 
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1 The schematic drawing below shows 
the type of panel used for corrosion 

tests on resin-bonded lap joints in alumi- 

num alloy sheet as described in text. 


troplate, and were not between 
electroplate and aluminum. 

Several types of specimens have 
been used for determining the strip- 
ping or peeling strength of resin- 
bonded joints. For joints between 
thin aluminum strips, the specimen 
shown in Figure 9 was used. This 
specimen is similar to that used in 
the Chadwick peeling-test for sol- 
dered joints (3). The data plotted in 
Figure 9 are for 90° stripping 
strengths of joints made in 0.012-in. 
3003-H18 aluminum alloy with a 
thermosetting phenolic-polyvinyl bu- 
tyral adhesive. The phosphoric acid 
treatment approximately doubled the 
stripping strength, as compared to 
simple solvent degreasing. 

A second type of specimen, 
shown in Figure 10, was used for 


ADHESIVE 


1 Effect of surface preparation on strip- 
Ping strength of joints of 0.002” x 

54" 1100-H foil to 0.25” x %” plywood 

made with a neoprene base adhesive. 


determining the 180° stripping 
strength of aluminum foil from such 
surfaces as plywood. This specimen 
is similar to that used in the ASTM 
test (4) for determining the peeling 
strength of rubber to metal joints, 
except that a rigid back-up bar was 
not used. Results obtained with a 
solvent-type neoprene-base adhesive 
on joints between 0.002-in. 1100-H 
foil and 0.25-in. marine plywood are 
also given in Figure 10. 


Standardized Panels 


In the work that has, and is being, 
carried out at Alcoa Research Labo- 
ratories, standardized resin-bonded 
panels, such as shown in Figure 11, 
are used for evaluating the resistance 
of joints to various environments. 
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1 Effect of several environments on ten- 

sile shear strength of resin-bonded 
0.5” lap joints in 0.064” Alclad 2024-13 
made with supported vinyl tape. 


Prior to exposure, an 0.5-in. strip is 
cut off from the edge of the panel 
and discarded. Two 1.0-in. wide 
specimens are then dry-cut to de 
termine the initial properties of the 
joint. The remainder of the panel is 
used for the exposure tests. After a 
suitable period of exposure, two 1.0- 
in. wide strips are again cut out to 
determine the loss in shear strength. 
The remaining portion of the panel 
is re-exposed for an additional pe 
riod. 

Structural adhesives are particu- 
larly sensitive to the presence of 
surface contaminants, such as oil, 
grease, unstable oxides or com 
pounds, and to similar materials with 
a potentially deteriorating influence 
on the interface. Some of the hot 
bond vinyl formulations are capable 
of absorbing or penetrating an oily 
film on an aluminum surface. As 2 
result, joints can be made that show 
initial shear strengths comparable to 
those obtained with surfaces pre 
treated by chemical methods. 

Initial mechanical _ properties 
should not, however, be the only ct- 
terion for establishing the potential 
usefulness of an adhesive. In the 
final analysis, service requirements 
are the important factor. Since it & 
impractical to service-test all adhe 
sives that pass a “screening” test 
accelerated tests must be used. Such 


surfé 


sistal 


lutiot 
chror 


tests can be of use, particularly 
conjunction with atmospheric ¢& 
posures, in predicting the suitability 
of resin-bonded joints in service ap 
plications. 

Figure 12 summarizes data ob 
tained on the initial tensile sheaf 
strength of standard 0.5-in. lap joints 
in 0.064-in. Alclad 2024-T3, made 
with a fabric-supported thermopla* 
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CYCLES 
1 Effect of hot-dry and hot-wet cycles on 0.5” single lap joints in 0.036” Alclad 
2014-16, chemically and anodically , made with a phenolic-polyvinyl 
formal adhesive formulation. 
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tic vinyl tape, as well as results of 
tests conducted on these joints after 
exposure to several environments up 
to a period of*six months. 

These data show that resin-bonded 
joints made on an oily aluminum 
surface may not be nearly as re- 
sistant to failure as are similar 
joints made with chemically-cleaned 
surfaces. This distinction is particu- 
larly apparent with joints exposed to 
rather severe environmental condi- 
tions. 

Figure 13 gives the results of ex- 
posure, to both dry and wet condi- 
tions, on the tensile shear strength 
of single lap joints in 0.036-in. Al- 
clad 2014-T65 pretreated in either 
sulfuric acid-sodium dichromate so- 
lution or anodically oxidized in a 
chromic acid solution (5). 

The “hot-dry” condition consisted 
of placing the joints in an oven, 
raising the temperature to 194°F., 
holding at 194°F. for three hours 
and cooling to room temperature un- 
der forced draft. Each cycle required 
24 hours. The “hot-wet” condition 
consisted of placing the joints over a 
container of water in an oven at 
158°F., holding for three hours at 
temperature, and cooling to room 
temperature. Each cycle required 24 
hours. Under both conditions, the 
chromic acid anodic pretreatment 
was inferior to the sulfuric-chromic 
acid chemical treatment. Under 
“dry” heat, loss in shear strength 
was about 3 per cent for the chemi- 
cally-treated surface and about 13.5 
per cent for the anodically coated 
surface. Under “wet” heat, the 
losses were about 11.5 and 17 per 
cent, respectively. 


Anodically-Treated Surfaces 


Under more severe conditions of 
exposure, anodically-treated surfaces 
Were superior to chemically-treated 
surfaces. Data for exposure of 
chemically- and  anodically-pre- 
treated panels, resin bonded with a 
phenolic-polyamide adhesive, to total 
immersion in 32 per cent sea salt 
solution for a period up to six 
months, are given in Figure 14. 
The chemically-pretreated specimens 
failed in three months; but the panels 
pretreated anodically in chromic 
acid or in sulfuric acid followed by 
sealing in boiling water, retained 35 
to 5S per cent of their shear 
strength after six months of exposure 
lo this corrosive environment. 

As could be predicted from ex- 
perience with paint adhesion on alu- 
minum alloys, priming of surfaces 
with chromate primers substantially 
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TOTAL IMMERSION IN 3% PER CENT SYNTHETIC 
SEA SALT SOLUTION, MONTHS 


1 Effect of surface preparation on re- 
sistance to failure in 342 per cent 
synthetic sea salt solution of 0.5” lap joints 
in 0.064” Alclad 2024-T3 made with 
phenolic polyamide adhesive formulation. 


increased the life of resin-bonded 
joints in highly corrosive environ- 
ments. The initial tensile-shear 
strength of resin-bonded joints with 
chromate-primed aluminum surfaces 
was naturally lower than with chemi- 
cally- or electrochemically-treated 
surfaces, since the bond strength was 
determined by metal-primer adhe- 
sion. 

However, as shown in Figure 15, 
chromate pre-priming of aluminum 
surfaces greatly extended the life of 
resin-bonded joints when exposed to 
a severely corrosive environment. 
Although unprimed panels failed in 
three months of immersion in 3” 
per cent synthetic sea salt solution, 
the two pre-priming systems resulted 
in little decrease in shear strength 
after six months of immersion in the 
same medium. 

Most of the data presented in this 
article were obtained on the higher 
strength “structural” adhesives, arbi- 
trarily classified as developing a room 
temperature tensile shear strength of 
about 2500 psi. Therefore, the con- 
clusions are not necessarily appli- 
cable to the lower strength adhe- 
sives. In fact, other data indicate 
that surface pretreatment may not 
be nearly as critical with lower 
strength adhesives as with “struc- 
tural” adhesives. The latter require 
a treatment in acidic media. 

These treatments result not only 
in higher shear strengths but also in 
the least spread between maximum 
and minimum strengths. Alkaline 
pretreatments have given poor re- 
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TOTAL IMMERSION IN 3% PER CENT SYNTHETIC 
SEA SALT SOLUTION, MONTHS 


1 Effect of chromate primer treatment 

prior to resin bonding with a pheno- 
lic-polyamide on resistance to failure in 
3% per cent synthetic seal salt solution of 
0.5” lap joints in 0.064” Alclad 2024-T3. 


sults unless followed by treatment in 
phosphoric or chromic acid. 

Sulfuric and chromic acid anodic 
pretreatments were found helpful in 
prolonging the life of resin-bonded 
joints in severely corrosive environ- 
ments. Although pre-priming the 
aluminum alloy surface prior to 
resin-bonding decreased the initial 
tensile shear strength, it improved 
the resistance of joints to failure on 
immersion in salt water. 


This article is based on a paper presented at 
the 32nd Nationa! Colloid Symposium at the 
University of Illinois, Urbana, Il. 
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i in all industries are 
becoming increasingly aware of the 
often phenomenal adhesive charac- 
teristics of epoxy resins. A 1959 
report written by graduate students 
at the Harvard Business School esti- 
mated epoxy usage for adhesives at 
approximately 2 million pounds this 
year.* The study predicts 1963 ad- 
hesive usage of epoxies at over 4 
million pounds. 

The word “epoxy” is derived 
from the Greek prefix meaning over 
or between, and the English suffix 
for oxygen. Thus, an epoxy is an 
“oxygen between” compound and is 
postulated to contain the molecular 
grouping shown at the top of the 
page. This epoxy group is found in a 
number of different substances de- 
rived from petroleum products such 
as ethylene oxide and its family of 
chemicals. 

Epoxies are characterized by many 
unique and desirable properties, 
some of which are high impact and 
compressive strength, high chemical 
resistance, dimensional stability, fine 
electrical properties, and great ad- 
hesion. 

Some of these properties of the 
base unmodified resin are sum- 
marized in Table I. Any and all of 
the above properties can be en- 
hanced by mixing the resin to pro- 
prietary receipts, that is by changing 
the formulation. 

The Harvard report lists many for- 
mulators who in effect tailor the 


*The report, entitled Epoxy Resins: Market Sur- 
vey and Users’ Reference, is available from 
Materials Research, Box 363, Cambridge 39, 
Mass., at $18.50 per copy. 
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A prognostication based on data from 
a survey of more than 1000 companies 
making, selling or using epoxy resins 


By CHARLES P. WAITE 
Director 
Materials Research 
Cambridge 39, Mass. 


resin to fit particular needs. By using 
a certain curing agent or a particular 
diluent or filler, an adhesive can be 
made to perform under conditions 
of hot and cold cycling, high peel 
stress or other conditions. Through 
his knowledge of “epoxy chemistry,” 
the formulator can design and make 
a formulation to provide the neces- 
sary properties by sacrificing the un- 
important ones for a particular appli- 
cation. 

One of the features that makes 
the epoxies so desirable in many 
adhesive applications is that subse- 
quent to cure (the polymerization of 
the resin upon addition of the curing 
agent) there are no remaining by- 
products. This phenomenon, which is 
not true of most thermosetting resins, 
allows the epoxies to be used much 
more effectively in sandwich con- 
struction. When an adhesive material 
dries and leaves residual liquid or 
gas in a sandwich, the residue often 
attacks and destroys its strength. 
Epoxies, because their polymeriza- 
tion reaction is complete, are sup- 
plying solutions to many problems 
in this field. 

+ Unless a particular application has 
need of a high performance adhe- 
sive, epoxies are not the answer as 
they are a substantially higher cost 
material than most other adhesives 
and at this stage it frankly doesn’t 
look as though the cost will de- 
crease significantly. Epoxies are thus 
used when other low cost materials 


just won't do the job. The rapid 
growth of epoxy usage predicted in 
the early 1950's failed to materialize 
largely because epoxy has often been 
presented to the potential user as a 
“panacea” or “miracle material.” It 
is obviously neither but is rather just 
another material with some outstand- 
ing properties that are valuable in 
many applications. 

Some of the new and growing 
uses of epoxy adhesives are quite 
interesting. In an effort to eliminate 
rail end batter and to reduce main- 
tenance, epoxy-based adhesives are 
being evaluated by railroads as bond- 
ing agents to affix fishplates to rails 
and to butt-glue rail ends. At present, 
welding is used to make such bonds. 
One adhesives supplier, however, 
estimates that epoxy joints can be 
made at one-third the cost of weld- 
ing. In addition, the epoxy is claimed 
to make a bond that is superior to 
the weld under the operating con- 
ditions. 

The chief maintenance engineer of 
one of the railroads evaluating this 
type of bond pointed out that to 
properly prepare the joint for the 
adhesive, the plates and rails have to 
be sand blasted, and _ kerosene 
torches have to be used to effect the 
cure. Welding, on the other hand, 
requires a more highly paid worker 
and involves higher investment costs 
in the equipment he requires. The 
following comparisons of cost wert 
given by this company: 

Epoxy Weld- 
Bond ing 
Material/joint $1.00 (negligible) 


Labor, etc. 3.00 $11.00 
Total Cost $4.00 $11.00 
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Table I—ASTM Sources For Standard Property Tests 


Property 


Tensile Strength 
Compressive Strength 
Flexural Strength 
Hardness (Rockwell ‘M’) 


Impact Strength (IZOD) 
Heat Distortion Temperature 
Moisture & Solvent Resistance 


ASTM Source 


Selected Value 
Unmodified Resin 


638-52TD 9,000 psi 
695-54 20,000 psi 
D790-49T 16,000 psi 
D676-55T 95 

D785-51 

D256-54T 0.2 Ft. Lb./In. 
D648-45T 180°F. 
D543-52T Various 


While this comparison corresponds 
to estimates by the supplier, the 
maintenance engineer was skeptical 
of the performance characteristics of 
the epoxy joint and withheld judg- 
ment pending completion of the 
evaluation. 

The New York City Subway sys- 
tem is also using epoxy adhesives to 
glue rail joints. The subway esti- 
mates that each joint costs $2.52 in 
addition to the normal cost of the 
joint. This figure represents the cost 
of epoxy, its application and the at- 
tendant operation thereto. Up to this 
point, the bonds have withstood 
effects of change in temperature, 
moisture, and load cycling without 
loss of bond. 


Use in Sandwich Panels 


Epoxies are also gaining wider ac- 
ceptance as the adhesives used in 
sandwich material of the construction 
industry. Epoxy-based adhesives are 
used to bond the skins of sandwich 
panels to their centers for curtain 
wall applications. These sandwich 
panels have two types of centers, 
honeycomb and rigid plastic foam, 
but in both instances use of epoxy 
adhesives is increasing because of 
their superior strength properties and 
because they cure with no residue to 
attack and warp the sandwich skin 
or degrade the centers. This results in 
a high quality, high strength, com- 
pletely bonded sandwich. 

Because of lagging application 
technology, however, there are some 
Production drawbacks to using epoxy 
adhesives. The two major ones are 
lack of high production application 
equipment and lack of an adhesive 
formulation with a cure time short 
enough for high speed production at 
no sacrifice in bond properties. 

Recent techniques in foaming 
metals such as aluminum, cast iron, 
nickel, and copper have been fol- 
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lowed by predictions for use of such 
foams as sandwich centers. Epoxy- 
based adhesives with excellent metal- 
to-metal bonding properties would 
recommend themselves for these ap- 
plications. 

The cost difference between epoxy 
adhesives and a contact cement al- 
ternative is not considered critical 
by many fabricators. Although epoxy 
adhesives cost $20 per gallon com- 
pared with $3 per gallon for contact 
cements, the latter are only 20 per 
cent solids. Since the epoxy is 100 
per cent solids, you must use five 
times as much contact cement as 
epoxy. Many fabricators claim the 
cost differential for material is small, 
and they depreciate the technologi- 
cal problems. 

Only limited use of epoxies is 
made in the appliance industry. For 
one reason, epoxy adhesives that 
have a cure time short enough for 
mass production items, usually do 
not have a long enough potlife. Bet- 
ter formulations and improved appli- 
cations methods may account for an 
increase in usage in this category. 
One manufacturer is presently evalu- 
ating the possibility of making 
copper-aluminum joints on refrigera- 
tors with an epoxy adhesive rather 
than by brazing. Estimated savings 
would amount to about 40 cents per 
unit. 

Epoxies haven't yet found their 
way into the auto industry the way 
they have in the aircraft industry, 
but some interesting uses are re- 
ported. One company has replaced 
brazing on a diesel oil cooler with an 
epoxy adhesive. Another is contem- 
plating mounting the rear view 
mirror of a new model directly on 
the windshield using an epoxy ad- 
hesive. In tests, the glass windshield 
fractured while the adhesive bond 
remained intact. Some companies are 
also evaluating epoxy adhesives for 
fastening trim on autos. The initial 


strength of the bond is adequate, but 
there is question whether the integ- 
rity of the bond will be maintained 
over extended aging and temperature 
cycling. 

A large battery manufacturer is 
using epoxy cements and adhesives 
in two ways. The elements of the 
battery are cemented to the bridges 
in the bottoms of the battery with a 
thixotropic epoxy cement to prevent 
vibration from damaging the battery 
in service. In addition, epoxies are 
used to seal the cover of the battery 
container where a permanent, non- 
softening seal is required. Epoxies 
provide an acid resistant, liquid- 
tight seal. 

Epoxies in these applications are 
subjected to 40-50 per cent concen- 
trations of sulfuric acid continuously 
throughout the life of the battery at 
temperatures as high as 180°F. In 
addition, the epoxy is subject to 
strong oxidizing conditions. In tests 
under these conditions epoxies 
proved superior to phenolics and the 
manufacturer is confident that epox- 
ies will outlast the guaranteed life 
of the battery. 

The aircraft industry is the largest 
user of epoxy adhesives. Although 
the aircraft industry had successfully 
used vinyl or nitrile-modified pheno- 
lic adhesives for quite some time, it 
was not until the early 1950's that 
some companies began to recognize 
the unique properties of epoxy ad- 
hesives. In addition to properties 
already mentioned, epoxies fillet well 
in honeycomb bonding and require 
only contact pressure during cure for 
optimum bond strength, an impor- 
tant consideration. 


Initial Problems 


When aircraft companies first be- 
gan to use epoxy adhesives, there 
were several problems that had to 
be overcome. One of the most im- 
portant of these was simply a han- 
dling problem. Epoxy adhesives have 
a high viscosity and are considered 
difficult to work with. Other prob- 
lems were caused by the low peel 
strength and relatively poor salt 
spray and humidity resistance. North 
American Aviation solved the first 
problem by building a machine that 
automatically meters and extrudes 
epoxy paste. A similar device meas- 
ures the catalyst and an automatic 
mixing machine combines the two. 
Another machine spreads the ad- 
hesive over a thin polyethylene sheet 
to any desired thickness and up to 
36” wide. This adhesive film is then 
ready to be used. 

The problem of low peel strength 
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Table Il—Metal-To-Metal Bond Data For 
Specification MIL-A-5090B 


Test 


Standard Temperature 
Shear Strength 


180°F. Shear Strength 
—67°F. Shear Strength 


Standard Temperature 
Creep-Rupture 
Strength (Deformation) 


180°F. Creep Rupture 
Strength (Deformation) 


Standard Temperature 
Bend Strength 


30 day Salt Spray 
Shear Strength 


30 day Water Immersion 
Shear Strength 


7 day Immersion in 
Anti-Icing Fluid 


7 day Immersion in 
Hydraulic Fluid 


7 day Immersion in JP-4 


7 day Immersion in 
Hydrocarbon Fluid 


Results 
3770 psi 


3366 psi 
3173 psi 
No failures 


0.0008 inch 


No failures 
0.0005 inch 
189 pounds 
3210 psi 
3200 psi 
3739 psi 


3754 psi 


3654 psi 
3834 psi 


Required by Specification 
MIL-A-5090B 
2500 psi (minimum) 


1250 psi (minimum) 
2500 psi (minimum) 
0.015 inches (maximum) 
0.015 inches (maximum) 
150 pounds (minimum) 
2250 psi (minimum) 
2250 psi (minimum) 
2250 psi (minimum) 
2250 psi (minimum) 


2250 psi (minimum) 


2250 psi (minimum) 


Table Ilil—Metal Sandwich Bond Data For 
Specification MIL-A-25463 


Test 
Normal Temperature Peel 
180°F. Peel 
—670°F. Peel 


Normal Temperature 
Flatwise Tension 


180°F. Flatwise Tension 
—67°F. Flatwise Tension 


Normal Temperature 
Flexural 


180°F. Flexural 
—670°F. Flexural 
Flexural After 15 days 


Exposure to 100% Relative 


Humidity at 165°F. 


Flexural After 30 Days 
Exposure to Salt Spray 
(QQ-M-151) 


Flexural After 30 days 


Immersion in Hydrocarbon 
Fluid MIL-H-3136, Type II 


Results 


21.8 in.Ibs./in. 
21.5 in.Ibs./in. 


7.2. in.Ibs./in. 
1500 psi 


940 psi 
1250 psi 
2610 pounds 


2540 pounds 
2620 pounds 
2740 pounds 


2510 pounds 


2570 pounds 


Creep Deflection After 800 0.004 inch 
Ibs. Loading for 4 hours 
at 180°F. 


Required by Specification 


MIL-A-25463, Type 1 
8.5 in.lbs./in. (minimum) 
5.0 in.lbs./in. (minimum) 
2.0 in.lbs./in. (minimum) 


450 psi (minimum) 


270 psi (minimum) 
350 psi (minimum) 
1750 Ibs. (minimum) 


1200 Ibs. (minimum) 
1750 Ibs. (minimum) 
1500 Ibs. (minimum) 


1500 lbs. (minimum) 


1500 Ibs. (minimum) 


0.100 inch (maximum) 


was solved by using a primer cow, 
Fortunately, this also proved to be 
the solution to salt spray and hy. 
midity problems. A_vinyl-modified 
phenolic film was originally used for 
the primer, but complete success was 
not attained until the adhesives sup. 
plier developed a unique epoxy. 
phenolic-elastomeric primer espec. 
ially for this purpose. In production 
priming, a 0.5 to 1.0 mil pre-coat js 
sprayed on all metal adherents, jn. 
cluding the honeycomb core. Unlike 
conventional primers for phenolic 
bonding, this modified epoxy pre. 
coat is fully cured at 330° to 340°F, 
prior to the bonding operation. 

The Los Angeles Division of North 
American Aviation has fabricated 
over 150,000 epoxy bonded primary 
and secondary aircraft structures. 
They report that epoxy adhesives 
have several advantages that are not 
common to most conventional bond- 
ing systems. 


Some Uncommon Advantages 


First of all, epoxies are relatively 
insensitive to normal variations in 
ambient temperature in the bonding 
shop. Consequently, expensive atmos- 
pheric control during adhesive prepa- 
ration and assembly is not required 
for optimum bond strength. Second, 
epoxies are equally suited for both 
metal and metal sandwich bonding. 
The use of one basic adhesive for all 
bonding operations eliminates the 
need for multiple cures in the fabri- 
cation of complex bonded assemblies. 

The use of epoxies is not limited 
to aluminum bonding. It is also an 
excellent structural bonding agent for 
other rigid materials such as steel, 
glass, wood and reinforced polyester, 
epoxy, phenolic and melamine resins. 
Furthermore, epoxy bonds exhibit 
unusually high reliability. According 
to one aircraft company, noticeable 
variations in catalyst content, glue 
line thickness, bonding pressure, and 
curing time have little or no apparent 
adverse effect on bond strength. This 
fact was demonstrated in the labora 
tory when it was unsuccessfully at- 
tempted to produce substandard 
bonds. Even drastic contamination 
of the adhesive with quantities of 
oily sweeping compound failed 
weaken the bond. 

Epoxy adhesives offer a choice of 
temperature resistance merely 
proper selection of the curing agent 
At North American an_aliphatt 
amine was used for optimum 
strength in the temperature range 
—67° to 180°F. This adhesive sy* 
tem is cured at 250°F. An aromati¢ 
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diamine curing agent is used in the 
temperature range of —67° to 260°F. 
and intermittently to 300°F. 

Probably thé most important ad- 
vantage of epoxy bonding systems is 
their excellent “balanced” physical 
properties. It is rather unusual to 
find an adhesive system that has both 
high peel strength and elevated tem- 
perature creep resistance. Tables I 
and Ill represent typical bond 
strength data developed in North 
American's laboratory for both 
metal to metal and metal sand- 
wich joints. From Table II it can 
be seen that all lap shear values 
exceeded 3000 psi, regardless of ex- 
posure conditions and test tempera- 
tures. 

As was pointed out earlier in this 
article, the Harvard group predicted 
sales of epoxy would move from the 
present 2 million pounds to 4 million 
pounds by 1963. Some people in the 
field see a much larger immediate 


future sale of epoxy for adhesives. It 
is optimistically mentioned as wall 
paper glue, tile and linoleum paste, 
as the adhesive for plywood and 
other laminated material, etc. When 
looking closely, however, it is seen 
that there are other adhesives that do 
an adequate job of bonding wall- 
paper, most floor coverings and ply- 
wood, etc., at a much lower cost. 

Epoxy usage will increase in the 
metal-to-metal and  metal-to-other 
material bonding area. It will also 
increase where the bond must, for 
various reasons, be heat or chemi- 
cal resistant or display other high 
stress properties. 

It does seem that epoxy technology 
has advanced to the point where its 
use should be investigated by manu- 
facturers with difficult bonding prob- 
lems or where other methods of fas- 
tening have been used because to date 
no adhesive would meet the specifi- 
cations. 


About the Author... 


CHARLES P. WAITE received his 
B.S. degree from the University 
of Connecticut and his M.B.A. 
from the Harvard Graduate 
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Lifting a 20,000-Square-Foot Face 


ee proof of a suc- 
cessful construction-by-adhesion tech- 
nique recently resulted in a major 
advance in industrial building recon- 
struction. 

The immense Richard L. Hearn 
Generating Station of Toronto, Cana- 
da, was originally built of red clay 
brick. The owners, Hydro Electric 
Power Commission of Ontario, 
wanted a change to glazed brick on 
the entire front and sides. A con- 
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struction expert called in on the 
problem remembered hearing that a 
brick retaining wall at West Point, 
New York, had been veneered with 
face brick by using metal anchors ce- 
mented to the old wall. Investigation 
confirmed the fact that the brick re- 
taining wall has remained standing in 
excellent condition for the past 
eighteen years. 

A series of extensive tests were 
necessary due to the magnitude of the 


The new glazed brick 
facade is anchored to 
the original clay brick 
4000 —s. adhesive- 
metal prong 
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job at hand. These tests revealed 
that a pronged anchor-adhesive com- 
bination (manufactured by Miracle 
Adhesives Corporation of Bellmore, 
Long Island) bonded the veneer to 
the wall with remarkable strength. 
One unique on-the-job test called 
for laying a large side wall section 
of the plant with glazed brick; a 
forcible effort then made to pull the 
glazed brick from the inner red brick 
wall proved unsuccessful. 

The glazed brick was 12” long and 
2” wide with three 2” x 1/2” slits 
down through the center. The 
pronged anchors were bonded to the 
red clay brick four feet apart on 
every fifth row of bricks, and both 
prongs were bent down into the 
center slit. Over 4000 pronged 
anchors were used. The new facade 
included all of the brick from top to 
bottom of both office building and 
generating plant—over 20,000 sq. ft. 

The use of pronged anchors and 
adhesive was shown to be more effi- 
cient, much simpler, and far less ex- 
pensive than the usual method of 
poking out the mortar and remortar- 
ing metal ties into the wall. 
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PREVENTIVE MAINTENANCE CHECK LIST 


Check tame ond fam Meni OF aperanah & Mare ony enemy of canta 


dewted by meng of wor een 


M ost electrical control devices 
used in the adhesives industry 
will give trouble-free service pro- 
vided they are properly applied, have 
an adequate electrical system and 
are correctly maintained. However, 
since these mechanisms—motor 
starters, switches, etc.—generally 
have moving parts, failure to recog- 
nize and correct early trouble symp- 
toms can lead to a chain reaction 
which could result in dispropor- 
tionate maintenance costs or in com- 
plete replacement. 

Only skilled personnel familiar 
with electrical equipment and the 
hazards involved should be permitted 
to service control units. All safety 
precautions should be observed, not 
only or the electrical equipment but 
on the driven machines as well. A 
periodic inspection schedule and pre- 
cautionary maintenance program will 
result in savings in replacement parts 
and down time of machines. 

Dust, dirt and grease should be 
removed periodically from the con- 
troller. Dust can cause mechanical 
failure and it may form a path be- 
tween points of different potential, 
resulting in a short circuit. Dry dust 
can be blown off; sticky dust and 
grease are best removed with com- 
mercial solvent. When using solvents, 
care should be taken not to soak the 
coils. Special attention must also be 
paid to rust and corrosion, particu- 
larly on thermal overload relays. 

A plant which used considerable 
lampblack in its process reported 
difficulties with a ‘starter on which 
the compensated thermal overload 
relays were apparently failing to drop 
out under overload. An investigation 
revealed that the relays were open- 
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Allis-Chalmers Mfg. Co. 
Milwaukee 1, Wisc. 


ing under overload but not opening 
the coil circuit. So much carbon dust 
had collected on the overload relay 
contacts that the coil circuit was 
maintained through the carbon dust. 
As a consequence, the starter magnet 
held in even after the overload re- 
lays had operated. This starter should 
have been in a dust-tight enclosure 
or the carbon dust blown from it 
frequently to forestall failure. 

Another .plant was faced with a 
severe corrosion problem. It was 
found that though all operating parts 
of the starters were carefully main- 
tained, the overload relays were so 
thoroughly corroded that they failed 
to trip at the time of overload. The 
relays had actually grown together 
so that there were no longer any 
moving parts. 

Moving mechanical parts should 
be free from excess friction. They 
should be tried by hand to locate 
any loose pins, bolts, etc. Wearing 
parts should also be checked for ex- 
cessive wear. 

Bearings on electrical control 
equipment are designed to operate 
without lubrication. If oiled or 
greased, dirt will accumulate and 
cause sluggish action and possible 
failure. 

Overheated parts are always a sign 
of trouble. Since various parts 
operate at different temperatures, it 
may be difficult to locate this trouble. 
For example, coils, blow-out coils, 
and other parts of the contactor may 
operate at a temperature which 


would boil water, hence these parts 
cannot be touched. Any evidence of 
baking or smoking, however, should 
receive attention immediately. 

Loose connections, always a 
source of trouble, may develop at 
any time. Therefore, control con- 
nections should be checked periodi- 
cally along with the main line con- 
nections. 

The best way to check for grounds 
which may develop is to check the 
cables and conduits periodically. This 
is especially necessary if water col- 
lects in the conduit. 

Contactors need the most care. 
Their bearings should be checked 
for free operation but not lubricated. 
Deposits on contacts should be re 
moved with either sandpaper or a 
fine file. Never use emery paper be- 
cause it imbeds in the contact face 
and continues to wear the contacts. 
In filing, care should be taken to 
maintain the original shape of the 
contact; above all, don’t overdo it. 

Copper oxide forming on contact 
tips can cause failure and must be 
removed. In one case known to the 
author, a starter for a synchronous 
motor driving a pump would oper 
ate continuously without a shutdown 
for long periods of time. Then the 
motor would lose its field for 10 
apparent reason. 

Upon investigation, it was found 
that sufficient copper oxide was 
forming on the field contactor tips 
to insulate them. This was difficull 
to explain because the contactor was 
rated 50 amperes and the field cur 
rent was only 16 amperes. 

It was found, however, that sinet 
the contactor remained closed for 
long periods of time, there was 1 
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Magnet gap on an a.c. contactor should be 
adjusted, as in the photo below, when 
main contacts on the unit just touch. 


The center photd shows the proper way to 
dean a contactor’s magnet assembly with a 
solvent. Coils must not be soaked. 


A scale is used to check spring tension 
(bottom photo) to make sure assembly 
meets manufacturer's specifications. 


cleaning action to knock off the cop- 
per oxide, nor was any maintenance 
possible between turn-arounds. As a 
result, a small amount of copper 
oxide formed. This caused more 
heating, more copper oxide, etc., 
until finally failure was experienced. 
The solution was to replace the 
copper contact tips with silver tips. 

Silver contacts should never be 
filed unless they become severely 
roughened. Silver oxide is a good 
conductor and does not need to be 
removed. When contacts are deeply 
pitted, burned, or worn thin, they 
should be replaced in sets with new 
ones. Screws holding the contacts in 
place should be kept tight at all times. 

Springs maintain the proper con- 
tact pressure. If contacts are per- 
mitted to wear too thin, spring pres- 
sure decreases and overheating re- 
sults. This generally causes the spring 
to lose its temper. 


Checking Spring Tension 


Spring tension should be checked 
with a scale in accordance with the 
manufacturer’s recommendation. If a 
scale is not available, a comparison 
test could be made between the in- 
stalled spring and a new one of the 
same design. Where neither of these 
tests is possible, springs may be 
checked by compressing with the 
fingers to determine whether one is 
weaker than the others. A good rule 
to follow is to replace contact springs 
when replacing contacts. 

New methods of impregnation 
have greatly reduced coil burn-outs. 
However, in the event of a.c. coil 
failure, the contactor should be 
checked for mechanical binding or 
blocking. For example, an a.c. con- 
tactor coil may have a 47 ampere 
inrush value with the magnet open, 
and 1.7 amperes with the magnet 
closed in the sealed position. If the 
magnet is accidentally blocked open, 
or the voltage is so low that the 
magnet cannot seal against the con- 
tact springs, the current will be high, 
causing a burn-out. 

Connectors made of fine stranded 
wire are subject to repeated flexing. 
Eventually some of the strands may 
break and the current increased on 
the remaining strands. In such in- 
stances the lead should be replaced. 
New leads should be formed by hand 
so they will take the flexing over the 
entire length rather than at one point. 

Arc shields should be checked to 
make sure they are in place and are 
not obstructed with dirt. If severely 
coated with carbon or copner de- 
posits, they should be cleaned. 


Photo at top of column shows the right way 
to dress contact tips by removing deposits. 
Contact shape must be retained. 


Loose connections are a common source of 
trouble. The center photo shows the proper 
way to check unit's hardware. 


Dust can form a path between points of 
different potential and cause a short 
circuit. 1t can be removed with ao brush. 
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I, setting up for production of its 
new portable hairdryer, General 
Electric Company was faced with the 
difficulty of finding the right adhe- 
sives to bond the six different types 
of plastics called for in the design of 
the light-weight unit. To guarantee 
efficient production methods and 
high-performance in the end product, 
G-E engineers decided to call in the 
technical advisers of its adhesive sup- 
plier. 

Personnel of Raybestos-Manhattan 
Inc., Bridgeport, Conn., worked in 
close collaboration with the G-E 
manufacturing engineer concerned 
with methods and production, and 
the design engineer directing the proj- 
ect concept and design experimenta- 
tion. To explore the widest possible 
range of adhesives that might fill the 
bill, R-M technicians took samples 
of the various proposed plastics back 
to their laboratories where extensive 
tests were carried out. 


Family of Adhesives 


The specific task facing research- 
ers was to find an adhesive or family 
of adhesives which would bond any 
of an assortment of dissimilar plastic 
materials and provide bonded joints 
that would easily withstand the jolt- 
ing, bumping and dropping which 
the dryer might have to withstand 
in actual use. In addition to being 
compatible with diverse plastic ma- 
terials, the adhesives had to be tough 
and durable enough to resist cor- 
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Production line setup for 


Manufacture of a portable hairdryer 
requires a family of adhesives that 
can bond a wide variety of plastics 


rosion from water, cosmetics and the 
effects of abrupt temperature fluctu- 
ations. 

The six types of plastics needed 
for the hairdryer had been specified 
to permit production of a unit that 
would be not only light-weight and 
easy to handle, but have high struct- 
ural strength and good resistance to 
corrosion, cleaning solvents, soaps, 
cosmetics, oils, water and heat. Pre- 
vious models, commonly made of 
die-cast aluminum or fabricated steel 
sheet, also had some of these charac- 
teristics but were often too heavy. 
They also had an important economic 
disadvantage in that assembly meth- 
ods dependent on screws or other 
types of mechanical fasteners meant 
higher production costs as they re- 
quired more labor and time. 

Unlike most other dryers, the 
General Electric unit is fully port- 
able and features an unusual air flow 
system using a larger fan for faster 
drying to minimize wearing time 
while in use. Adhesive bonding of 
light-weight plastics components 
made it possible to produce the larger 
dryer case necessitated by the in- 
creased fan size without increasing 
the unit’s weight or cost. The result 
was minimum weight, maximum 
convenience and lower costs for the 
finished product. 

To better understand some of the 
production problems it might be ad- 
visable to note how the dryer func- 
tions. The unusual design of the unit 
permits it to be used either while it 


We 


is strapped to the body or resting on 
a stationary surface. When wom 
on the body, the dryer is supported 
by a belt around the waist; a vinyl 
foam pad, adhesive-bonded to the 
case, permits it to rest comfortably 
on the wearer’s hip. Hot air is forced 
through a plastic hose coupled at one 
end to the case and at the other toa 
head bonnet. The unit’s electric cord 
can be plugged into any standard 
outlet so that the wearer may move 
from room to room, comfortably 
drying her hair while going about 
other tasks. 


Testing Facilitated 


Early testing and selection of a¢- 
hesives was a must since Genera 
Electric’s product engineering staf 
had many types of plastic structural 
materials under consideration © 
form the different components of th 
unit. To facilitate testing, they & 
termined some of the various it 
use factors—temperature, humidity, 
dropping, rough use, etc.—whicb 
might affect the strength of th 
adhesive joints necessary. Minimum 
standards of performance and tes 
for both adhesives and componett 
were established to cover forseeabl 
physical stresses that could damagt 


the dryer. 
All adhesives were tested over 
temperature range of —10° © 


-++160°F. The decorative case 
lion was subjected to a shear site 
of 25 pounds, as its location migh! 


ADHESIVES AGE, MARCH, 1 


tively 
plasti 
plastic 
case. 

chose 
comp 
invoh 


Impo: 


a fixty 

Apy 
applic 
Set sul 


ADHES| 


ey oo : pee aaa! el ; — 
we , 
a 
oe 
4 ww 
a / + 
_—- 7 NVdy 
; _— 
“ey « aS . 
B Ge): a oS 
‘ en bons Te NE 
<< \\Z Te, 
i =S A Be oy yy ut 
, = * = 5 ee eee 
’ —— —S eS j ve 
ea Ds" ss ' 
y o. 
| ring. 
| for 
| peel | 
tion 
temp 
; Stren; 
| cent 
were 
As 
besto 
mend 
adhes 
| Ray-] 
| R-821 
specti 
coupl 
3 testin 
| R-82( 
: 
| 
| All 
Tr sisi at roo 
| Plastic 
imme 
| lage ; 
ents | 
at the 
for th 
Parts 
| The h 
|_| 
, 
shih et ia al er" 
a : = aoe oa s ma, a 5 uals: de : 3 ae mas aoe an dia eae F 
al aia a Be = ee Ea Fer yo avis “ited ony o s, _~ & : a Pd as Bee _ ha” a - ody an ae ~ 


A special applicator using air pressure to 
extrude the adhesive into the case interior 
is employed to bond the air filter. 


lead to considerable scraping or jar- 
ting. All bonding points were tested 
for tensile strength (35 pounds), 
3 On peel strength (20 pounds) and reac- 
‘om — tion to ozone atmosphere. Elevated 
ied § temperature creep and dead load 
iny| strength, resistance to water, 100 per 
the F cent humidity and cleaning solvents 
ably were tested as well. 

reed As a result of these tests Ray- 
one bestos-Manhattan technicians recom- 
(02 F =mended a family of rubber-based 
“on F adhesives of the solvent release type. 
lati F Ray-Bond adhesives R-82013 and 
ove R-82007 were shown to be best re- 
ably spectively for bonding the hose 
out F coupling and the hip pad. Additional 
testing showed that adhesives 
R-82004 and R-82013 were respec- 
tively better for bonding a woven 
plastic air intake filter and the rigid 


ad: plastic medallion to the rigid plastic 

r- case. In each case the adhesives were 

< chosen on the basis of their chemical 
compatibility with the plastic types 

© FE involved. 

the 

4 Important Advantage 

ity, All the adhesives concerned set 

. at room temperature and are thermo- 


plastic. The fact that they dry almost 
ue — immediately is an important advan- 
ess BF tage as they are applied to compo- 
es! § nents which move on an assembly line 
able at the rate of five each minute. Except 
jag: for the hose connection, the bonded 

Parts are pressed together by hand. 
t*— The hose connection is assembled in 

« a fixture. 

wd Approximately 15 minutes after 
fF application, when the adhesives have 
gh set sufficiently to enable the product 
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Another of the special applicators designed by General Electric is used to bond the hip pad 


to the case. The pad passes between two rollers, one of which turns through an adhesive 
trough. The pad is then placed on the case as is shown on the left. 


to be handled easily, the hairdryer 
is packed in a box. Complete setting, 
which requires 24 hours, takes place 
after the unit is already packed. 

The bonded plastic components of 
the dryer are: 

(1) The hose, a polyvinyl chloride 
composition. 

(2) A hose coupling made of 
nylon. 

(3) The hip pad, an easily clean- 
able vinyl foam which doubles as a 
noise dampener. 

(4) The hairdryer case, an acryl- 
onitrile butadiene styrene copolymer 
blend designated as Kralastic. 

(5) A decorative case medallion 
made from a methyl methacrylate 
compound. 

(6) The air intake filter, a linear 
polyethylene woven mesh which is 
bonded to the Kralastic cover. 

After the adhesives and plastics 
to be employed were determined, 
G-E production engineers assembled 
ten hand-made prototypes of the dryer 
and then authorized a pilot produc- 
tion-line run of 100 additional units. 
For the purpose of comparison test- 
ing, both the prototypes and the pilot 
run models were placed in homes 
along with a leading competitor's 
hairdryer. 

After each dryer was used approxi- 
mately 50 times, all were recalled 
dismantled and examined for dis- 
coloration durability of bond distor- 
tion and other possible failures. In 
addition, the over-all product was ex- 
amined from the standpoint of per- 
formance under actual operating 
conditions which might effect any 
one of the structural components or 


the adhesive bond which united them. 
Since the dryers showed no failures, 
full production on the new light- 
weight units was ordered. 

Reaction from users who partici- 
pated in the field test described was 
outstandingly favorable. The field 
test questionnaire form filled in by 
users showed an 2lmost 90 per cent 
preference for the G-E hairdryer. 
Outstanding among the features em- 
phasized were quietness of operation, 
flexibility of movement, comfortable 
and easy use. 


Application of the adhesive to the dryer 
case prior to affixing the decorative medal- 
lion. Notice air filter bonded to the interior 
of the unit. 
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Adhesive requirements for 


By IRWIN J. DAVIS 
Alexander Research Laboratory 
National Starch & Chemical Corp. 
Plainfield, N.J. 


Vinyl-to-Metal Laminating 


L, recent years many metal items 
have appeared with eye appealing 
textured finishes that contrast sharp- 
ly with the conventional drab me- 
tallic finishes. Metal cabinets are 
being produced with a simulated 
finish of leather, textiles, wood grains 
and marble. This new concept in 
metal finishing has been made pos- 
sible by the combination of a tex- 
tured vinyl film bonded to steel, 
aluminum and magnesium metals. 
These unique vinyl-clad metals have 
found excellent consumer acceptance 
in such diverse items as luggage, busi- 
ness machine cabinets, motion pic- 
ture projector housings, and many 
other products. In all of these appli- 
cations, adhesives are called on to 
meet requirements that are demand- 
ing and often contradictory. 

There are two techniques used to 
laminate vinyl film to metal. In one 
method, a flat laminate is produced 
that is later cold stamped or drawn 
into shape. This method was de- 
veloped by U.S. Rubber and is 
called the Marvibond Process. In the 


other method, the vinyl is heated and 
pressure formed around a preformed 
metal shape. 

Each method has its advantages 
and limitations. The flat technique 
is important in that the laminate 
can be drawn in regular metal 
stamping equipment and very com- 
plex forms can be reproduced. The 
pressure forming technique allows 
a wider range of vinyl embossing 
patterns, and vinyl embossing re- 
tention is better as the vinyl is not 
subjected to the rigorous treatment 
employed in the first technique. The 
pressure forming technique is lim- 
ited to relatively simple shapes. 

In the first method a phosphate 
treated sheet of steel is coated with 
an adhesive solution at 0.2 mils to 
0.75 mils (dry film), depending on 
the type of adhesive used and end 
use requirements, and carried on a 
conveyor through a zoned oven. The 
first zone of the oven removes the 
solvent in the adhesive at the rela- 
tively low temperature of 200°F. 
In the next zone, the oven heats the 


Adhesives For Viny!-To-Metal Laminating 


Type Composition Laminating Advantages and 
Temperature Limitations 
Thermoplastic Formulated 360°F. Simple to use, poor heat 
vinyl resistance 
Partial curing Formulated 250°F. Used in pressure forming 
vinyl operation. Moderate heat 
resistance 
Partial curing Formulated 375-400°F Moderate heat __resist- 
rubber ance, excellent deep 
draw, used for excessive 
deep draw 
Curing Formulated 425°F. Excellent heat resistance, 
epoxy excessive temperature re- 


quired to set adhesive 


adhesive to a temperature ranging 
from 375°F. to 425°F. 

At this high temperature, the ad- 
hesive is fluid enough to wet the 
vinyl to which it is combined by 
cold nip rollers at the end of the 
oven. The laminate is then quenched 
by a cold water spray, to permit the 
retention of the embossing on the 
vinyl. 


Must Hold Pattern 


One of the difficulties in this field 
had been the production of a vinyl 
film that can hold an embossing 
pattern during the brief contact 
with the hot metal prior to quench- 
ing. However, several vinyl manv- 
facturers are now producing films 
that meet this requirement. 


In the pressure forming tech- 
nique, the metal is stamped into a 
shell which is then sprayed with a 
solvent type adhesive to form a 
coating approximately one mil (dry 
film) thick. The coated shell is then 
heated to about 250°F. for two 
minutes and placed in a device 
where an adhesive primed (0.1 mil 
dry adhesive) vinyl film is heated to 
240°F. and when pliable is pressed 
over the shell. 


Adequate contact between the 
adhesive coated surfaces is ob 
tained by placing a rubber bag over 
the hot pliable vinyl. The bag & 
inflated so that positive pressure i 
ensured over the entire area while 
the adhesive is cooling. 


Both the flat laminating and pres 
sure forming techniques require 
special adhesives formulated for 
specific properties. 

An acceptable adhesive musi 
bond the vinyl to the metal firmly 
enough to tear the film upon sep 
ration. This bond must be mai 
tained during the drawing operatio# 
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The diagrams above illustrate how deep drawing is done in the lab by the ball punch 
method. A sample lamination can be deformed to a depth of %”. The ball bearing (1) is 
between two blocks of rubber (2) and is forced against the lamination (3). 


where portions of the lamination 
can undergo elongation up to 100 
per cent in extreme cases. An ad- 
ditional requirement, in many Cases, 
is heat resistance. 

When vinyl to metal laminates 
were first introduced, a simple ther- 
moplastic adhesive was used which 
met the deep drawing requirements. 
As the laminate found application 
in TV cabinets, projector housings, 
etc., where it was subjected to high- 
er temperatures over a period of 
time, delamination would occur. 

Researchers working on the prob- 
lem found that this was because 
deep drawn vinyl film has a memory 
for its former configuration. Stresses 
are induced in the lamination dur- 
ing drawing which would cause de- 
lamination except for the restraining 
adhesive film. However, when the ad- 
hesive film is heated to a thermoplas- 
tic state, it flows and the stresses are 
free then to delaminate the vinyl 
from the metal. 


The elongation method for testing 


This of course indicated the need 
for a thermosetting adhesive that 
would not be heat sensitive; how- 
ever, the method of laminating re- 
quired that the adhesive still wet 
out the vinyl at 375-425°F. To solve 
this problem, various adhesive sys- 
tems were developed that would 
give a partial thermoset after being 
heated during the laminating process, 
while remaining fluid enough at the 
high temperature to bond to the 
vinyl. 


Required Special Adhesive 


The pressure forming technique 
required a special adhesive because 
of low temperatures encountered in 
the process. Though the flat laminat- 
ing method required temperatures of 
over 375°F., the pressure forming 
method could use temperatures no 
greater than 250°F. Here again the 
problem was solved by a partially 
thermosetting adhesive that gave 


a laminate is demonstrated in the diagram below. The 


vinyl-metal lamination (1) is elongated 15-20 per cent and the vinyl cut (2). It is then bent 
over a 2” mandrel (3). Creep back after an hour at 250°F. is measured (4). 


Lo 
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Test results after an hour at 250°F. Speci- 
men “A” is shown to have excellent heat 
resistance while ‘‘B'' has delaminated. 


Elongated specimens after they have been 
exposed at 250°F. for an hour. “A™ sam- 
ple shows good heat resistance, *‘B" poor. 
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rollers to combine the metal and vinyl film. 


fast cures and could be adjusted to 
the manufacturer’s production equip- 
ment. 

Adhesives have been developed 
ranging from straight thermoplas- 
tic materials for non-critical uses to 
special types for very deep drawing 
and types for maximum heat re- 
sistance. The advantages and dis- 
advantages of the different types 
are listed in the table given at the 
beginning of this article. 


A Simple Technique 


The development of suitable 
adhesives required a simple testing 
technique for both laboratory work 
and quality control. This was met 
very satisfactorily by a ball punch 
test in which a sample lamination 
was deformed to a depth of 3/8 of 
an inch by a one inch ball bearing 
pressed through a hole in a steel 
block with clearance for the lami- 
nation. 


Technician at National's Alexander Research 
laboratory is shown preparing a sample 
lamination. The coated metal is first heated 
to the correct temperature in the oven 
(right) and then passed through cold nip 


Prior to pressing, the vinyl facing 
is scored by two tines cut through 
the vinyl and adhesive layer 4” 
apart along the center line of the 
specimen with two additional cuts 
4” apart made at right angles to 
the first cut. This forms a %” 
square in the center of the test 
specimen which is now subjected to 
deep drawing by the ball punch 
method described. The technique and 
some specimens tested are shown on 
the preceding page. 

Deep drawing is the industry term 
for a cold stamping operation in 
which a sheet of metal is placed in a 
mold and formed to the shape of a 
cavity by a positive mold using high 
pressure. By this means the metal is 
stretched and elongated to the con- 
figuration of the mold. 

When a specimen being tested is 
successfully deep drawn, the result- 
ing bubble is placed in an oven at 
250°F. At the end of an hour, 
delamination and shrinkage of the 


About the Author... 


IRWIN J. DAVIS’ work with the 
National Starch and Chemical 
Corporation's Adhesives Develop- 
ment Group has, for the past five 
years, been concerned mainly 
with adhesives for vinyl film com- 
bining. He holds a B.S. degree in 
chemistry from Queens College, 
N.Y. and has done extensive 
graduate study at Brooklyn Poly- 
tech in resin and plastic tech- 
nology as well as polymer chemis- 
try. He was previously with Acme 
Backing Corp., Brooklyn, N.Y. 


vinyl from the cuts is noted and 
heat resistance is rated accordingly by 
the researchers. 

Another test used is to cut lami- 
nation into one inch strips. A sam- 
ple specimen is then elongated 
approximately 20 per cent. After 
elongation a cut is made in the 
vinyl in the middle of the elon- 
gated section and the strip is bent 
over a two inch diameter mandrel, 
placed in an oven at 250°F. for one 
hour. Creep-back of the vinyl from 
the cut is then noted. This also 
gives a good indication of heat re- 
sistance. 


Different Technique 


For metals such as some mag 
nesium alloys that cannot be deep 
drawn at room temperature, another 
test has been found effective. A one 
inch strip is cut and is delaminated 
by heat or solvent to allow attach- 
ment of a 200 gram weight. The 
sample is then submerged in a hot 
water bath of 180°F. for one mir 
ute and the amount of delamination 
caused by the weight measured. All 
the methods described have i 
common the induction of stress a 
elevated temperatures. 

The vinyl to metal laminator 8 
very dependent on adhesives to help 
him meet his rigid requirements. 
One of the current and more press 
ing needs in the industry is for 
adhesive that gives a high degree 
of heat resistance and requires rele 
tively low combining temperatures 
Such an adhesive would permit th 
use of a more highly embossed viny! 
film, allowing a more highly texturee 
laminate. The adhesive supplier for 
this field must maintain an active de 
velopment program to service ths 
expanding industry. 
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Photograph by Felix Gilbert 


The stained glass facade of the American Airlines terminal is 317 feet long by 23 feet high and forms a sun-breaker. 


Sealing Stained Glass 


Use of modern installation methods 


protects the world’s largest stained 


glass window against wind and weather 


) - keep the world’s largest stained 
glass window tightly sealed in 
place, approximately 200 gallons of 
Thiokol sealant were used by sub- 
contractors working on the new 
American Airlines terminal at New 
York’s International Airport. Cost 
of the sealant was $3000, little 
enough when it is considered that a 
$300,000 investment was being pro- 
tected. 

Designed by Robert Sowers, the 
window stretches 317 feet long and 
23 feet high. The block-long facade 
is an abstract pattern in blue, red, 
dark brown and white so arranged 
as to suggest the ever-shifting sensa- 
tions of space and movement through 
space. The pattern will be constantly 
“readable” from both sides because 
of the extensive use of “two way” 
coat glass. By night, interior lights 
will shine through the wall creating 
a landmark visible from both air 
and ground. 

The sealing job was handled by 
The Grenadier Corp., New York, 
N.Y., and took close to two months. 
According to George Grenadier, 
President of the company, the seal- 
ing Operation had a two-fold pur- 
pose 


“ 


irst of all,” he explained, “we 
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wanted to protect the facade against 
seepage—to keep the weather out. 
Equally important, however, was the 
necessity of providing a good rubber 
cushion that would protect the 
stained glass panels against vibra- 
tion.” The latter is an especially 
important consideration since the 
window is exposed to unimpeded 
high velocity winds and the loosen- 
ing effects of vibrations caused by 
backblasts from jet aircraft. 


Sealed Inside and Out 


The stained glass facade was sealed 
from both inside and outside the 
terminal building. To protect against 
possible discoloration, before each 
panel was sealed into place a strip 
of masking tape was applied to the 
abutting lead glazing of the panel 
and to the stationary mullion of the 
enframement. Then a conventional 
caulking gun was used to fill the 
channel between the panel and mul- 
lion with weatherproofing and 
cushioning polysulfide. 

The $14,000,000 terminal build- 
ing was designed by the architectural 
firm of Kahn & Jacobs, New York, 
N.Y., in association with Roy S. 
Bent, its aviation specialist. 


lead-abutted panels of stained glass are 
set in place in the enframement mulilions. 
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Retail Lumbermen 


Hold Convention 

The Northeastern Retail Lumber- 
men’s Association held its 66th An- 
nual Convention on January 25 to 
27 at the Statler Hilton Hotel in 
New York, N.Y. Over 5,000 lumber 
dealers, manufacturers and suppliers 
attended the three-day convention 
and visited the Building Materials 
Exhibit, at which 140 exhibitors dis- 
played their products. Adhesives and 
lumber products using adhesives 
were displayed at the Building Mate- 
rials Exhibit by such firms as At- 
lantic Asphalt & Asbestos, Inc., 
Stratford, Conn. Atlantic featured its 
Safety-Seal Self-Sealing Strip Shin- 
gle. The shingles are handled like 
standard strip shingles except that 
in application a black asphaltic ad- 
hesive, already bonded to the 
shingle, adheres shingle to shingle. 

American Sisalkraft Corp., Attle- 
boro, Mass., displayed its line of pro- 
tective barriers, including its new 
Pyro-Kure barrier material with 
flame extinguishing adhesive. Pyro- 
Kure consists of flexible barrier ma- 
terials made by laminating kraft, foil, 
and/or plastics into various combi- 
nations. The flame resistance is 
achieved through the use of the lam- 
inating adhesive. 


Shows Plasticoated Panels 


Barclay Manufacturing Co., New 
York, N.Y., highlighted its line of 
Plasticoated Panels. These wall and 
ceiling panels can be installed on old 
or new walls and ceilings, using Bar- 
clay’s waterproof No. 400 mastic 
cement. 

The Flooring and Adhesive Divi- 
sion of the Flintkote Co., New York, 
N.Y., featured its full line of build- 
ers’ adhesives. These included its lino- 
leum paste; waterproof adhesive; 
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cove base cement; quick-setting tile 
adhesive; asphalt tile cement (cut- 
back type); asphalt emulsion tile ad- 
hesive; rubber and flexible vinyl tile 
adhesive; white wall tile cement; tile- 
board cement; and acoustical tile 
and wallboard cement. 

The Building Materials Division 
of General Tire & Rubber Co. dis- 
played its line of Bolta floor tiles, 
and featured its Bolta Vinyl Floor- 
ing Adhesive for the application of 
lining felts and vinyl flooring to 
moisture-free sub-floors. 

Johns-Manville Corp., New York, 
N.Y., displayed its Terraflex Vinyl 
Asbestos Floors using Terraflex Ad- 
hesive. According to J-M, the Terra- 
flex Adhesive has been specially de- 
signed to provide durable, translu- 
cent film which eliminates bleeding 
and will firmly bond Terraflex Vinyl 
Asbestos tile to practically any type 
of floor or wall surface. 

National Manufacturing Corp., 
Tonawanda, N.Y., had on display its 
line of roofing products, which in- 
cluded such coating and cement ma- 
terials as its asphalt roof coating; 
Fibrekote; re-sealer; Bondkote; lap 
cement; asphalt primer; fast lab 
(cold process cement); Fixit (plas- 
tic asbestos cement); insulated sid- 
ing cement; shingle tab cement; alu- 
minum roof coating; and caulking 
compound. 

Shakertown Corp., Cleveland, 
Ohio, featured its Glumac sidewall 
units. These red cedar shakes are 
bonded to heavier backer board for 
maximum insulation. 

The Finishes and Adhesives Divi- 
sion of U.S. Plywood Corp., New 
York, N.Y., showed its full line of 
Weldwood adhesives, which included 
Weldwood Plastic Resin Glue; Con- 
tact Cement; Waterproof Resorcinol 
Glue; and Presto-Set Glue. Also fea- 
tured was its new Putty Stik for 
prefinished panels or wood paneling. 
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FMC Develops New 
Epoxy Resin Series 


Food Machinery and Chemical 
Corp., New York, N.Y., has an- 
nounced its entry into the field of 
epoxy plastics with the development 
and introduction of a series of what 
are reported to be unique epoxy 
resins. According to FMC, the move 
not only expands its role in the plas- 
tics industry, but marks the introduc- 
tion of a new concept in epoxy 
materials which is expected to lead 
to many new applications. Known as 
the Oxiron series, the new materials 
are vastly different from conventional 
epoxies in molecular structure, and 
as a result provide processing ad- 
vantages as well as several improved 
end properties, Food Machinery and 
Chemical claims. 


Properties of Oxiron 


FMC reports that the new resins 
have superior strength and stability 
at high temperatures and their elec- 
trical properties and resistance 
chemical attack are excellent. They 
have a high strength-to-weight ratio 
and they adhere well to glass fibers. 
opening the possibility of use i 
laminating applications, such as i 
the boat and aircraft industries, the 
company states. The company also 
states that the resins’ all-round com- 
bination of properties make them 
promising for adhesive, tooling, elec- 
tronic, electrical insulation, pipe 
chemical and protective coating use 
—and as binders for solid fuel rocke! 
engines. Food Machinery and Chem 
ical reports that the Oxiron resis 
are currently available in develop 
mental quantities up to drm 
amounts, but expects that multi-drum 
quantities will be available by the 
latter part of 1960. 


ADHESIVES AGE, MARCH, 198 


noun 
of cc 
diane 
the Cc 
expal 
creas 
papel 
chem 
The 
comp 
pand 
wet 
tional 
grind 
pany 


Wi 
name 
adhes 
by th 
ucts | 
Mish 
gradu 
Versit' 
of the 
Paint 


ee Oe ee Ly ct Se | > @:. pre 0 
‘ (KISS 
f [TeX \ Se 
: SK ee 
SLY i 
Fi 
i Avel 
4 Pain 
ppc 
as if 
Acct 
. Ham 
sales 
. field. 
gree 
to jc 
sales 
serve 
Sylvs 
EXp 
Nz 
Corp 
| 
' ee 
a - ] 
| 
“a es Bs 


ns 
ty 
C- 
to 
ey 
10 
S, 
in 
in 
he 
$0 
n- 
m 
C- 
ve, 
es 
et 
1 
ns 
pP- 
m 
m 
he 


aie 


Robert G. Hamilton 


Joins Fasson Products 


Fasson Products, a division of 
Avery Adhesive Products, Inc., 
Painesville, Ohio, has announced the 
appointment of Robert G. Hamilton 
as industrial products sales manager. 
According to the company, Mr. 
Hamilton will expand and increase 
sales activities for it in the industrial 
field. Mr. Hamilton holds a B.A. de- 
gree from Syracuse University. Prior 
to joining Fasson, he was assistant 
sales manager for Wurlitzer Co., and 
served as manager of radio sales for 
Sylvania Electric Products. 


Expands Corn Milling 


National Starch and Chemical 
Corp., New York, N.Y., has an- 
nounced plans for a major expansion 
of corn milling operations at its In- 
dianapolis, Ind., plant. According to 
the company, the prime factor in the 
expansion plans is the steadily in- 
creasing demand for adhesives and 
paper coatings formulated with 
chemically modified corn starches. 
The new facility is expected to be 
completed late this year and will ex- 
pand National Starch’s present corn 
wet milling capacity by an addi- 
tional one-third, bringing the yearly 
grind to 7 million bushels, the com- 
pany reports. 


Named Sales Manager 


William H. Langhenry has been 
named sales manager of commercial 
adhesives and coatings manufactured 
by the Footwear and General Prod- 
ucts Division of U. S. Rubber Co., 
Mishawaka, Ind. Mr. Langhenry, a 
graduate from Northwestern Uni- 
versity, formerly was sales manager 
of the Flintkote Co., and the Mautz 
Paint and Varnish Co. 
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New Company Formed 


General Research & Supply Co., 
Grand Rapids, Mich., has announced 
the formation of a new corporation, 
General Formulations, Inc., which 
will produce all types of adhesives, 
inks and functional coatings for 
screen process application. Produc- 
tion will be carried on at a recently- 
completed 11,000-square-foot plant 
at Sparta, Mich. James A. Black, 
president of General Formulations, a 
split-off of General Research & Sup- 
ply, points out that the growing im- 
portance of screen process printing, 
and the many new applications to 
which it is being put, have created a 
need for an organization devoted ex- 
clusively to volume production of 
inks and other substances for screen 
process application. General Formu- 
lations represents an expansion of fa- 
cilities developed over the past 25 
years for research, development and 
production of colored, fluorescent, 
metallic and other special inks, as 
well as specialized adhesives, heat 
and _pressure-sensitive substances, 
acid and alkali resists, magnetic coat- 
ings and other functional deposits 
being used in industry today, Mr. 
Black states. 


UC Appoints Smith 


Union Carbide Plastics Corp., a 
division of Union Carbide Corp., 
New York, N.Y., has announced 
the appointment of Donald T. Smith 
as a technical sales representative to 
the New England region. According 
to the company, Mr. Smith will 
handle the sales of Bakelite Brand 
molding and extrusion materials 
which include polyethylene, phenolic, 
styrene and vinyl resin compounds. 
He will be located in the firm’s Bos- 
ton office. Mr. Smith graduated from 
St. Lawrence University in 1956 with 
a B.A. degree in business administra- 
tion. He completed his technical and 
sales training after serving two years 
in the U.S. Armed Forces. 


Armour-Dutch Exchange 


The Armour Research Foundation 
of the Illinois Institute of Technol- 
ogy has announced the setting up of 
a program for exchanging data and 
personnel with the Dutch organiza- 
tion T.N.O., Hague, Netherlands. 
The Dutch organization was founded 
in 1932 and is jointly financed by 
the Netherlands government and pri- 
vate industry. It has a staff similar 
in size to Armour’s 1,270 research 
scientists and administrative person- 
nel. 


Donald M. Joseph 


Promoted by Ciba 


Ciba Products Corp., Fair Lawn, 
N.J., has announced the appointment 
of Donald M. Joseph as its vice- 
president and general manager. Mr. 
Joseph, a graduate of Brown Uni- 
versity, was associated with Conti- 
nental Oil Co., prior to joining Ciba 
in 1952 as sales manager of the Plas- 
tics Division of Ciba Co., Inc. In 
1955 he was named manager of the 
Plastics Division, and in 1959 was 
appointed general manager of Ciba 
Products Corp. 


Building Give Plant 


Evergreen Chemical Co., Portland, 
Ore., has announced plans for the 
construction of a glue plant in the 
Portland area. Capacity of the plant 
is expected to be approximately one 
million pounds per month. Accord- 
ing to the company, the output will 
go primarily to Multnomah Plywood 
Corp. and Astoria Plywood Co., 
major stockholders in Evergreen 
Chemical. The company also an- 
nounced that Jack H. Carroll, for- 
merly with Simpson Logging Co. and 
U.S. Plywood Corp., will serve as 
president and general manager of the 
new facility. 


Grace Buying Two Firms 


W. R. Grace & Co., New York, 
N.Y., reports that its board of direc- 
tors has approved plans for the ac- 
quisition of Endura Corp., Quaker- 
town, Penna., and Vellumoid Co., 
Worcester, Mass. According to the 
company, the acquisition is subject 
to a final audit and court license. 
Endura manufactures tape backings 
and impregnated papers, and Vellu- 
moid produces nonmetallic gaskets. 
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Film Capacity Doubled 


J. L. Rodgers, director of sales, 
Union Carbide Plastics Co., New 
York, N.Y., in a talk at the annual 
meeting of the National Flexible 
Packaging Association on January 27 
at the Waldorf-Astoria Hotel in New 
York City, stated that polyethylene 
film production capacity is now 450 
million pounds annually, double the 
capacity of only two years ago. Mr. 
Rodgers pointed out that aggressive 
market development—particularly in 
the flexible packaging field, which 
accounts for 75 per cent of all 
polyethylene film—was necessary to 
overcome a serious overproduction 
problem and an accompanying poor 
profit picture. 

In discussing market development 
for film, Mr. Rodgers cited three 
specific areas that could add more 
than 100 million pounds to annual 
film consumption in 1963. These 
areas include the bakery field, with a 
potential of 60 million pounds an- 
nually and a 1958 consumption of 3 
million pounds, and the produce 
packaging field. Although over 60 
million pounds of polyethylene film 
annually goes into produce packag- 
ing, it has a 1963 potential of 100 
million pounds, Mr. Rodgers said. 
The third rapidly developing field, 
according to Mr. Rodgers, is the 
packaging of paper products. With 
practically zero usage in 1958, this 
market consumed more than one 
million pounds of film in 1959, and a 
volume of 15 million pounds an- 
nually is forecast for 1963. 


Borden Buys Plant Site 


Borden Chemical Co., New York, 
N.Y., reports that it has purchased 
a site at Freemont, Calif., for its 
new resins and formaldehyde plant. 
The new plant, the firm’s fifth on the 
West Coast, is expected to have a 
capacity of 90 million pounds a year. 
According to the company, the res- 
ins installation is expected to be on 
stream in April, and the formalde- 
hyde facility is scheduled for com- 
pletion in the Fall. 


Expands Phenol Plant 


Reichhold Chemicals, Inc., White 
Plains, N.Y., has announced that it is 
spending approximately $2.5 million 
to enlarge its phenol plant in Tusca- 
loosa, Ala. The company reports that 
the enlarged facility, now under con- 
struction, will increase RCI’s phenol 
production substantially from its cur- 
rent 60 million pounds. 


Se 


Elected AUMA President 


The Automotive Undercoating 
Manufacturers Association, Pleasant 
Ridge, Mich., has announced that 
D. W. Maher, merchandising man- 
ager of the Adhesives, Coatings and 
Sealers Division of Minnesota Min- 
ing & Mfg. Co., St. Paul, Minn., has 
been elected president of the asso- 
ciation for 1960. The election was 
held during the association’s annual 
meeting on January 11 in Detroit, 
Mich. Also elected to serve as offi- 
cers during 1960 were: Vice-Pres- 
ident, G. R. Widger (Tuff-Kote As- 
phalt Prod.); Secretary, M. Jelin 
(Lewis Asphalt Engineering); and 
Treasurer, H. E. Hutson (Gibson- 
Homans). The association also an- 
nounced that during 1960 it is plan- 
ning a program to re-educate dis- 
tributors and applicators in the profit 
and volume possibilities of quality 
undercoatings, properly applied. 


United Shoe Names Two 


United Shoe Machinery Corp., 
Boston, Mass., has named Robert E. 
Davis and John A. Rush as sales rep- 
resentatives. Mr. Davis, a graduate 
of Loyola University of Chicago, has 
been assigned to the Chicago area. 
He will handle a number of United 
Shoe’s product lines, including the 
new Thermogrip hot-melt adhesives. 
He was formerly a sales representa- 
tive with Better Packages, Inc. Mr. 
Rush has been assigned to the San 
Francisco, Calif., area and will han- 
dle the same product line as Mr. 
Davis, plus a line of cutting ma- 
chines. Mr. Rush attended De Paul 
University, and prior to joining 
United Shoe, was in the stock brok- 
erage field. 


A-M Awards Scholarships 


The Adhesive, Resin & Chemical 
Division, American-Marietta Co, 
Seattle, Wash., has announced 15 
winners of its annual customers’ 
scholarships in science at various 
western colleges and universities. Ac. 
cording to A-M, scholarships of $250 
each are awarded to outstanding 
freshmen in science or mathematics 
who are from geographical areas of 
its customers. The company also an- 
nounced that in addition to the 15 
scholarships, one scholarship each 
was given to the Oregon Colleges 
Foundation and the Association of 
Non-Tax Supported Colleges of 
Washington, Inc. Each of these as- 
sociations represents ten privately ad- 
ministered institutions of higher 
learning. 

The 15 scholarship winners are: 
Sandra Bidwell (University of Wash- 
ington); Gary A. Carlson ( University 
of Idaho); David D. Coughenower 
(University of Oregon); John Eng- 
strom (University of Washington); 
Bryan R. Henry (University of 
British Columbia); Judith S. Kage- 
yama (University of Washington); 
Donald W. Masson (Washington 
State University); David P. Mitchell 
(University of California); Manfred 
P. Puls (University of British Colum- 
bia); Brian Saunders (University of 
Alberta); Larry Virgin (University of 
Oregon); Gloria Ward (Humboldt 
State College); and Jane M. Whit- 
comb (Oregon State College). 


Opens Research Company 


Tishman Realty & Construction 
Co., New York, N.Y., has announced 
that it will use its own buildings and 
construction projects as “living” 
laboratories for evaluation by its new 
subsidiary, Tishman Research Corp., 
of new ideas and materials for build- 
ings. According to the company, the 
research operation will include a 
comprehensive program to introduce 
and apply new and improved mate- 
rials, concepts and techniques to ad- 
vance building technology, and will 
also conduct research aimed at apply- 
ing its findings in other fields. 


Acquires Pipe Plant 


Stauffer Chemical Co., New York, 
N.Y., reports that it has acquired the 
Plastic Pipe and Tube Division of 
Anesite Co., Santa Barbara, Calif. 
The pipe production facilities are 
being moved to Vernon, Calif., 
operate as a unit of Stauffer’s Molded 
Products Division, the company 
states. 
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TAPP! Meeting 


The Technical Association of the 
Pulp and Paper Industry was to have 
held its 45th Annual Meeting on 
February 22 to 25, at the Hotel 
Commodore in New York City. The 
program, consisting of 29 technical 
sessions, included the presentation of 
over 80 papers, and about 60 com- 
mittee meetings. The Adhesives Test- 
ing Session, with W. W. Sederlund 
(National Starch & Chemical) serv- 
ing as chairmar, was to have been 
held on Monday morning, February 
22, beginning at 9:00 a.m. Four pa- 
pers scheduled for this session were: 
“A Measure of Surface Tension 
and Surface Film Elongation,” by 
P. B. Davidson (Mellon Institute) ; 
“The Effect of Viscosity on the Pen- 
etration of Adhesives into Paper,” 
by R. M. K. Cobb (Lowe Paper); 
“Practical Application of the T-A-C 
Tester,” by W. Neuse (Armour); 
and “The Theory of Adhesives,” by 
J. J. Bikerman (M.I.T.). 


NFPA Holds Meeting 


The National Flexible Packaging 
Association held its 9th Annual 
Meeting on January 26 to 28 at the 
Waldorf-Astoria Hotel in New York 
City. The first day of the meeting was 
devoted to discussion of the Food 
Additives Amendment; responsibility 
accounting; a presentation on printed 
cellophane specifications; and a six- 
man panel on “A Teamwork Ap- 
proach to the Profit Problem.” 
Wednesday, January 27, was “Asso- 
ciates’ Day” which consisted of pres- 
entations of new products and serv- 
ices by supplier members of the 
NFPA. The association’s annual ban- 
quet was held Wednesday evening. 
The final day’s meeting was devoted 
to group meetings involving discus- 
sions of specific products such as 
cellophane, polyethylene, military 
packaging, etc. 


Julien Named Manager 


Dr. Hiram Paul Julien, formerly 
head of research on static electricity 
at Esso Research & Engineering Co., 
has been appointed manager of the 
Advanced Studies Department in the 
Technical Branch of the Bonded 
Abrasives Division of the Carbo- 
Tundum Co., Niagara Falls, N.Y. Dr. 
Julien, a specialist in thermodynam- 
ks and molecular structure and 
author of technical papers in his 
field, holds an A.B. degree in chem- 
istry from DePauw University. He 
received his Ph.D. in physical chem- 
istry from Massachusetts Institute of 
Technology. 
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Absorbs Subsidiary 


The Carwin Co., North Haven, 
Conn., has announced that it has ab- 
sorbed its wholly owned subsidiary, 
Carwin Polymer Products, Inc. Ac- 
cording to the company, the business 
of developing, manufacturing and 
marketing products previously car- 
ried on by the subsidiary will now 
be conducted by the newly-created 
Polymer Products Division of the 
Carwin Co. There has been no 
change in personnel, the company 
States. 


a el ee 


Morningstar Expunding 


Morningstar-Paisley, Inc., New 
York, N.Y., has announced that it 
has expanded its Textile Department 
to encompass all products sold to the 
textile industry. According to the 
company, its textile products cover 
a complete line of specialty starch 
products for sizing, printing and fin- 
ishing operations. The company also 
announced that Lee Kritzer has been 
named manager of the new depart- 
ment. He will have his headquarters 
in Charlotte, N.C. 


Is YOUR Plant Located Here? 


i\ 
a 


Adhesives manufacturers using HYDROCARBON SOL- 

\ VENTS, whose plants are located within the shaded areas 
on this map have access to outstanding products and serv- 
ice by APCO—pioneers in the manufacture of specialty 
solvents to meet exacting requirements. 


e RUB-SOL 
PETROLENE 
TROLUOIL 


e APCOTHINNER 


e APCO 360 


For information on these and 
other available solvents 
WRITE — 


e APV-BENZOL 
e APV-TOLUOL 
e APV-XYLOL 
e APV-20 

e APV-50 
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Arnold Pfenninger 


Elected Vice-President 


Quantum, Inc., Wallingford, Conn. 
has announced the election of Arnold 
Pfenninger as vice-president of engi- 
neering. Mr. Pfenninger graduated 
from Yale University with a B.S. 
degree in engineering. He joined 
Quantum in 1956 as head of design 
and engineering, and since 1957 has 
also directed the Rubber and Plastic 
Division of the company. As vice- 
president of engineering, Mr. Pfen- 
ninger will continue to be responsible 
for these operations. Mr. Pfenninger 
is a member of the American Chemi- 
cal Society, the Rubber Division, 
ACS, and the Connecticut Society 
for Professional Engineers. 


Kleen-Stik Names Two 


Kleen-Stik Products, Inc., Chi- 
cago, Ill., has announced the ap- 
pointment of Frank Edgerle as man- 
ager of distributor sales, and has 
named Wayne Lasinski its Midwest- 
ern sales manager. Mr. Edgerle, with 
Kleen-Stik since 1953, has served 
the company as western sales man- 
ager and sales promotion manager. 
Mr. Lasinski has been with the com- 
pany since 1947. For the past two 
years he represented the firm in Chi- 
cago and western Michigan. 


Expanding Laboratory 


B. B. Chemical Co., Cambridge, 
Mass., a subsidiary of United Shoe 
Machinery Corp., has announced 
that it is expanding its service labora- 
tory facilities at Cambridge. Accord- 
ing to the company, the new facil- 
ities will cover 1,600 square feet of 
floor space, and will be devoted to 
adhesives application engineering 
and bond testing. 
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Decentralizes Service 


Reichhold Chemicals, !nc., White 
Plains, N.Y., reports that it has 
decentralized its emulsion coatings 
technical service to permit improved 
service to customers throughout the 
United States. According to RCI, 
under the new arrangement there are 
regional technical service representa- 
tives at five cities where it has manu- 
facturing plants and offices. These 
representatives are located as follows: 
in Elizabeth, N.J., John Weinmann, 
Israel Feld and John Bress; in De- 
troit, Mich., Thomas Mitchell and 
Drew Baker; in Tuscaloosa, Ala., 
John Sims and Paul Bloomquist; in 
Argo, Ill., Arthur T. Gronet; in 
Azusa, Calif., Rene Durr. RCI’s floor 
polish service will continue to be 
handled from Elizabeth by Dr. Jose 
Zevallos, the company states. 


Armour Names Six 


Armour Industrial Chemical Co., 
Chicago, Ill, has announced the ap- 
pointments of P. L. DuBrow, S. H. 
Shapiro and R. E. Baarson as assist- 
ant research directors. Mr. DuBrow 
assumes the responsibility for ap- 
plied research and technical service. 
Mr. Shapiro will be in charge of the 
organic and process sections and 
Mr. Baarson will be responsible for 
the new products applications and 
flotation sections. The company also 
announced that Charles L. Ray has 
been appointed flotation section 
head, succeeding Mr. Baarson, and 
Jack N. Dybalski was named gen- 
eral applications section head, suc- 
ceeding Mr. DuBrow. Don Beren- 
schot was appointed section head of 
new products applications. 


A-D-M Names Stein 


Archer-Daniels-Midland Co., Min- 
neapolis, Minn., has announced the 
appointment of George A. Stein as 
manager of technical services for its 
Plastics Division. Mr. Stein, a grad- 
uate of Case Institute of Technology 
with a B.S. degree in chemical engi- 
neering, formerly was director of 
plastics research for A. O. Smith Co. 
He previously had been associated 
with B. F. Goodrich Co. as a chem- 
ical engineer and research chemist, 
with Continental Can Co. as a chem- 
ist in plastics and custom molding, 
and with American Fixture Co. as 
head of its Plastics Division. Mr. 
Stein will maintain his headquarters 
at A-D-M’s research center in Min- 
neapolis. 


and, 
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Robert Fuller 


Named Sales Manager 


The Roberts Co., City of Industry, 
Calif., has announced the appoint- 
ment of Robert Fuller as sales man- 
ager. According to the company, 
Mr. Fuller will have his headquarters 
in New York during the early part 
of 1960, after which time he will 
transfer to the firm’s general offices 
in City of Industry. Mr. Fuller had 
previously served as a field sales 
representative for Roberts from 
1952 to 1955. He then joined Lack 
Carpet Co., and rejoined Roberts 
in 1959 as field representative for 
the New England area. 


Colton Appoints Kaine 


Colton Chemical Co., Cleveland, 
Ohio, a division of Air Reduction 
Co., Inc., has announced the appoint- 
ment of John V. Kaine as central 
district sales manager. Mr. Kaine, 
with headquarters in the Colton main 
office in Cleveland, will supervise the 
firm’s sales activity in the Midwest. 
He holds a B.S. degree in chemistry 
from Western Reserve University. 
Prior to joining Coiton in 1955, he 
was a sales engineer with Gates Rub- 
ber Co. 


Borden Names Barlow 


Borden Chemical Co., New York, 
N.Y., has announced the appoint- 
ment of George H. Barlow as area 
sales representative for its Coatings 
and Adhesives Department. Mr. Bat- 
low will be responsible for the sales 
of the firm’s full line of wood work- 
ing adhesives, and construction and 
building products in the Philadelphia 
area. Mr. Barlow, a graduate of East 
Stroudsburg State Teachers College, 
previously was with the Sun Oil Co. 
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NOW AVAILABLE A new fully revised and up-dated edition of 


RUBBER TO METAL BONDING 


by: S. Buchan 


M.A., B.Sc. (Aber.), Ph.D. (Cantab), 
F.RAC., AAR, 


1959, 296 pages, with bibliography 


7.90 


This new edition of Dr. Buchan’s important and 
comprehensive work, has been completely revised 
and up-dated to include the many advances and 

new developments in the technology of bonding 

rubber-to-metal in the 10 years since the publi- 
cation, in 1948, of the widely-acclaimed original 
edition. Describes processes, applications and 
methods in detail. Gives concise, straight-for- 
ward explanations of how to handle rubber-to- 
metal bonds at each stage of the job. Sufficient 
materials are included with each description to permit 
the reader to project given examples to his own needs. Written by the 
chief chemist of one of the most successful bonding firms in the world, this is the 
single most complete source of information about a subject of major technical importance 


to men working in the rubber adhesive industries. 


CONTENTS: DISTRIBUTED EXCLUSIVELY IN THE U.S. AND CANADA BY 
Introduction PALMERTON PUBLISHING COMPANY, 

Plating Plant 

Cleaning Solutions 101 West 31st Street, New York, N. Y. 

Brass-Plating Solutions 

Methods of Analyses eee eee eee eee eee eee Geo Compen to edad * SSS C TSS oe eocoeeosees 
Electro-Plating 

Processing and Process Control Palmerton Publishing Co., Inc. 

Natural Rubber Compounding 101 West 31st Street 


Synthetic Rubber Compounding New York, N. Y. 
Molds and Molding (38) 

Physical Examination of Brass Deposits 

Chemical Examination of the Rubber-to-Brass Bond 
Properties of the Rubber-to-Brass Bond 


Bonding Agents, Thermoplastic 


Gentlemen: Please send ........ copies of Rubber to Metal Bonding 


when these are available. 


Bonding Agents, Halogenated Rubber Derivatives | © check is enclosed O bill me with order 

Bonding Agents, Polyisocyanates 

Bonding Agents, Various a ee 
Bonding Vulcanized Rubbers 

Testing Bonded Units cine ch ccncnes token ss bina daneaDien 
The Nature of the Rubber-to-Metal Bond Sl pan duae Sida dainad all iemiin Zone a 


The Importance of Design 
P999050-5506666666-66666660-66660066-685660000-40000600000000005000000080s0 esse eS eee Oe 
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AMA Awards Grant 


The American Management Asso- 
ciation, New York, N.Y., has an- 
nounced the award of a $25,000 
grant to Rensselaer Polytechnic In- 
stitute for research study in the field 
of packaging management. Accord- 
ing to AMA, the grant will be used 
by Rensselaer to study the organiza- 
tion of packaging in a representative 
sample of industries to determine 
what organizational characteristics 
lead to success. The research will 
cover both the organizational place- 
ment of packaging, responsibility, 
authority and communication pro- 
cedures, as well as the characteris- 
tics of packaging personnel, AMA 
States. 

AMA reports that the $25,000 
grant will be drawn from the Fund 
for the Advancement of Packaging 
which it set up through its National 
Packaging Exposition Exhibitors’ 
Advisory Committee. Funds are de- 
rived from registration receipts at 
the association’s annual National 
Packaging Exposition. The _ first 
AMA grant, made in 1958, was 
awarded to Dr. Spencer A. Larsen 
of Wayne State University for a 
study called “Packaging Research: 
An Inventory.” Dr. Larsen’s study 
was published in April, 1959. 


A-M Names Two 

American-Marietta Co., Seattle, 
Wash., has announced that Robert L. 
Thomsen has been named director of 
marketing analysis for its Adhesive, 
Resin & Chemical Division, and 
Bayard L. Carlson has been ap- 
pointed product manager, paper in- 
dustry. Mr. Thomsen has been a 
sales representative with American- 
Marietta for over 10 years. Mr. Carl- 
son, who has been with the company 
for over four years as a sales repre- 
sentative, will direct the division’s 
sales of products manufactured for 
the pulp and paper industry. 


General Mills Earnings 


General Mills, Minneapolis, Minn., 
reports that its net income for the six 
months ended November 30, 1959, 
was $4,392,599, equal to 54¢ per 
share of common stock. This com- 
pares with earnings of $7,746,821, 
equal to $1.05 tor the same period 
of 1958. The $1.05 per share earn- 
ings for 1958 represents an ad- 
justed figure for a 3-for-1 stock split. 
Sales for the 1959 six-month pe- 
riod totaled $265,947,296, compared 
with $274,291,340 for the like 1958 
period. 


Mobay Producing Resin 

Mobay Chemical Co., Pittsburgh, 
Penna., reports that the first full- 
scale production facilities for its 
polycarbonate resin in this country 
are nearing completion at its New 
Martinsville, West Va. plant. Ac- 
cording to Mobay, commercial 
quantities of the polycarbonate res- 
ins, called Merlon, will be available 
this Spring. Manufacturers of com- 
ponents for the electrical, electronic, 
automotive, safety equipment, data 
computor, and other products have 
shown interest in the properties of 
polycarbonate resin, the company 
states. The company claims that in 
addition to the combination of phys- 
ical, thermal and electrical proper- 
ties that characterize products 
molded of polycarbonate, the mate- 
rial offers a number of production 
advantages. It can be processed by 
any of the conventional thermoplas- 
tic methods, including injection 
molding, extrusion, vacuum molding, 
and others. According to Mobay, 
polycarbonate parts can be ma- 
chined, sawed, stamped, solvent 
bonded, and heat welded or heat 
sealed. In addition, the resin can be 
made into shapes, rods, tubes, sheet 
and film for a great variety of end 
uses by many industries. 


PROBLEM: How can processing synthetic polymers and 
crude rubber be improved to attain FULL 


PRODUCT QUALITY? 


OME A CTICE 


FACTICE® .. highest quality vulcanized vegetable oils 
have solved many of these problems. . 


LET US HELP YOU IN SELECTING THE TYPE FOR YOUR NEEDS 


NOTE THESE OUTSTANDING QUALITIES: 
Rapid incorporation rate. Facilitates pigment dis- 
persion. Prevents the sagging of extruded goods 
and stock contraction previous to cure. Dries out 
sticky compounds and prevents their adhering to 


The STAMFORD RUBBER SUPPLY CO. 


Stamford, Conn. 


mill and calender rolls. Improves low temperature 
flexibility. Prevents sweating where stocks are 
heavy in processing oils. Good aging qualities. 
Compatible with neoprene, 
FACTICE is supplied in white, amber and brown. 
Feel free to submit your problems to us. 

Data on request any time. 


crude, and SBR. 
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Staley Names Five 


A. E. Staley Manufacturing Co., 
Decatur, Ill, has announced the 
appointments of five section leaders 
in its expanding Market Develop- 
ment Division. According to the 
company, new product developments 
resulting from its expanded research 
program have necessitated an expan- 
sion and realignment of duties and 
assignments in the Market Develop- 
ment Division. The five section 
jeaders are: Roy H. Boggs, textile 
section; William R. Eichenberger, 
foods section; N. Richard Lock- 
miller, special chemicals section; 
Raymond R. Reschetz, ceramics 
section; and Kenneth L. Varley, spe- 
cial industrial section. 

Mr. Boggs, a graduate of Clem- 
son College, was a chemist with 
U B S Chemical Co., when it was 
acquired by Staley and has been a 
technical supervisor of industrial 
sales since. Mr. Ejichenberger, a 
graduate of the University of 
Wisconsin, joined Staley as a re- 
search chemist in 1949, and has been 
on the market development staff 
since 1952. Mr. Lockmiller joined 
the company as an associate research 
chemist upon graduating from Milli- 
kin University. He has been in mar- 
ket development since 1955. Mr. 
Reschetz received a B.S. degree from 
Missouri School of Mines and an 
MS. degree from the University of 
Illinois, and joined Staley in 1958 as 
an assistant in market development. 
Mr. Varley, a graduate of Purdue 
University with a B.S. degree in 
chemical engineering, joined Staley 
in 1955 as an assistant in market de- 
velopment. 


Elected Director 


_ Container Corporation of Amer- 
ica, Chicago, Ill., has announced that 
John F. Merriam has been elected a 
director of the corporation. Mr. Mer- 
ram, a graduate of the University of 
Chicago and Chicago Kent College 
of Law, is president and chief execu- 
tive officer of the Northern Natural 
Gas Co., Omaha, Nebr. He also is a 
director of the Bankers Life Insur- 
ance Co. of Des Moines, lowa, the 
United States National Bank of 
Omaha, and the Fairmont Foods Co. 
of Omaha. Formerly a member of 
the Military Petroleum Advisory 
Board, Mr. Merriam is a member of 
the board of directors of the Inde- 
pendent Natural Gas Association. 
Mr. Merriam replaces on the board 
of directors of Container Corp., 
John Bierwirth, chairman, National 
Distillers and Chemical Corp., who 
has resigned. 
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New Foam Spray System 


Wyandotte Chemicals Corp., 


Wyandotte, Mich., has announced 
the development of a portable, low 
cost spray system for producing rigid 
foams which are self-adhering and 
tack free in less than five minutes. 
Wyandotte reports that the system 
was developed with the assistance of 
engineers from De Vilbiss Co., To- 
ledo, Ohio. According to Wyandotte, 
the formulation used in spraying 
urethane foams based on polyethers 


incorporates _ its 


oxide products, 


Quadrol and Pluracol TP 440, and 
permits the use of fluorinated hydro- 
carbons which contribute to the low 
thermal conductivity of the foams. 
The system utilizes standard spray 
equipment except for a special spray 
gun developed by De Vilbiss, the 
company states. Wyandotte claims 
that the advantages of this system are 
the high thermal insulation efficiency 
of the foams, ease of application on 
flat or irregular surfaces, self-adhe- 
sion, chemical and weather resistance, 
low equipment cost, and speed of 
application. 


BLACK BROTHERS 
GLUE SPREADERS 


Complete Range of Sizes and Types for 
Fast, Economical, Accurate Gluing 


You'll never know how fast, accurate and 
clean a gluing operation can be ‘til you put 
a Black Brothers glue spreader to work in 
your glue room. Black's complete line of 
economical high production glue spreaders 
contains models for practically every type 
of adhesive, stock and gluing operation: 
Single and double glue spreaders from 8” 
to 122” capacity — vertical, hopper-fed, con- 
vevorized, etc. Models, from our bench- 
type spreaders for laboratory or light pro- 
duction work — to our No, 22-D Super Series 
for extremely heavy duty operations. Of 
course, every Black's s poten, Meo the extra- 
value features which Sone made them the 
leading name in gluing equipment through- 
out the world. Get full details today by 
writing for product bulletins 


Complete line of gluing. clamping, laminating 
and roller coating equipment — Since 1882 


THE BLACK BROTHERS CO., INC, 


MENDOTA 11, ILLINOIS 
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Charles P. Albus has joined the 
polymer research group of Colton 
Chemical Co. 


James T. Hill, Jr., partner of William 
A. Burden & Co., has been elected 
to the board of directors of Inter- 
chemical Corp. 


Charles V. Glynn, previously secre- 
tary-treasurer of U B S Chemical 
Co., a division of A. E. Staley Mfg. 
Co., has been elected comptroller of 
the parent company. 


Coleman Costello, previously with 
the Adhesive Division of Compo 
Shoe Machinery Co., has been ap- 
pointed laboratory control and fac- 
tory procedure manager for Beebe 
Rubber Co. 


James Watt, previously with H. B. 
Fuller Co. of California, has joined 
the St. Paul home office of H. B. 
Fuller as manager of technical serv- 
ices for the Adhesives Division. 


Glen H. Treslar has been appointed 
to the newly-created post of general 
sales manager of the Industrial- 
Automotive Division of Black & 
Decker Mfg. Co. 


J. Vernon Kindall, formerly with 
Allied Chemical Corp., has joined 
the Research and Development Divi- 
sion of Narmco Industries, Inc., as a 
research chemist. 


Paul E. Smith has joined the Chlor- 
Alkali Division of Food Machinery 
& Chemical Corp. as senior engi- 
neer in process design. 


Greg W. Daues has been appointed 
a group leader in the Research De- 
partment of the Plastics Division of 
Monsanto Chemical Co. 


Dr. F. E. Horan, previously with 
Hercules Powder Co., has joined 
Archer-Daniels-Midland Co., as 
group leader in research and technical 
service for dry products. 


Dr. Robert N. DuPuis has been 
elected vice-president, research, for 
General Foods. 


names in the news 


Lester F. Borchardt, director of 
physical research for General Mills, 
has been named managing director 
of the company’s central research 
laboratories. He succeeds Dr. R. H. 
Manley, who has retired. Alfred G. 
de Meurisse has been named national 
field sales manager of the Chemical 
Division of General Mills, and 
Richard B. Kron has been appointed 
district sales manager at Kankakee, 
Ill. 


Walter Stamm has joined the re- 
search staff of Stauffer Chemical Co. 


James R. Anslow has joined the re- 
search laboratory staff of Jefferson 
Chemical Co. as senior research 
chemical engineer. 


Donald G. Patterson has been elec- 
ted vice-president, plastics, for Reich- 
hold Chemicals, Inc. 


H. Wymore has been elected a vice- 
president of Crown Zellerbach Corp., 
and N. Boylan and B. Edwards have 
been named assistant vice-presidents. 


John A. Parsons has been elected 
president, and Elmer G. Smith has 
been named executive vice-president 
of American Plastics Corp., a sub- 
sidiary of Heyden Newport Chemi- 
cal Corp. 


Augustine R. Marusi, president of 
Borden Chemical Co., has been 
elected to the board of directors of 
the Borden Co. 


Dr. Reginald L. Wakeman has been 
appointed director of technical re- 
search and development for the 
Packaging Corp. of America. 


Leonard Schaeffer has joined Nuo- 
dex Products Co., a division of Hey- 
den Newport Chemical Corp., as 
chief of its protective coatings lab- 
oratory. 


Harold B. Seligman has been named 
vice-president and general manager, 
and Jerome Harrison has been ap- 
pointed vice-president and director of 
marketing of the Organic Chemicals 
Division of Witco Chemical Co. 


Anthony V. D'Amelio 


Named by UBS 


U B S Chemical Co., Cambridge, 
Mass., has announced that Anthony 
Vv. D’Amelio has been named to the 
post of sales development manager. 
Previously sales office manager, Mr. 
D’Amelio will be responsible for the 
sales development of industrial ad- 
hesives and shoe chemicals as well 
as the supervision of the internal 
sales staff. A graduate of the Uni- 
versity of Massachusetts, Mr, 


- D’Amelio was employed as a tech- 


nical sales representative for Union 
Carbide & Chemicals Co. prior to 
joining U B S in 1957. 


Building Gluing Plant 


Intermountain Lumber Co., Mis 
soula, Mont., has announced that it 
is constructing an edge-gluing plant 
at a cost of $350,000. The company 
estimates that the new plant will have 
a capacity of 30,000 board feet per 
working shift, and most of the output 
will go into the production of sheet- 
board. One of the features of the new 
plant is the wide use of wood in its 
construction. According to the com- 
pany, laminated beams and posts will 
frame the structure which will be 
sheathed with Broadboard, the firm's 
marketing name for its sheetboard. 


Heresite Buys Company 


Heresite & Chemical Co., Manito 
woc, Wisc., reports that it has ac- 
quired all cash and property of Gen- 
eral Coating Co., Woodbridge, NJ. 
General Coating was established 
1946 with the support of Heresite, 
and has operated as a Heresite licet- 
see, specializing in the application of 
tank lining products. According © 
Heresite, it will operate General 
Coating as a subsidiary. 
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. _ CL-101 you can formulate better adhesives—adhesives which are ideal *ACCEPTED BY F.D.A. 
om or use in packaging. This polyvinyl acetate emulsion permits a range of 
will formulations, since it is available in the following four viscosity grades: 
b * CL-101 . . . 1000cps — *-~CL-101-E . . 3000 cps 
} ¢ CL-101-H . . 1500 cps * CL-101-V . . 4000 cps 
CL-101 is also an excellent coating material for paper and cardboard in food 
packaging, imparting grease- and scuff-resistance. A wide variety of 
F.D.A.-acceptable packaging is made possible, including cardboard and 
sal corrugated boxes, containers, lids, paper bags, layer separators for candy, and 
a laminated materials. = The versatility of CL-101, the high bond strength of its 
UJ. films and easy clean-up of machinery are creating an increasing demand for 
in this water-based emulsion. =» Make Celanese your dependable source of supply 
te for PVAc emulsions. To speed deliveries, they are warehoused in strategic CHEMICALS 
en- areas in the United States and Canada. Feel free to call on our technical service 
of people for any problem concerning the use of PVAc emulsions for adhesives or 
to packaging. For more information on CL-101, write to: Celanese Chemical 
ral Company, a Division of Celanese Corporation of America, Dept. 580-C, 


180 Madison Avenue, New York 16, N. Y. Celanese® 


Canadian A filiate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver. 
Export Sales: Amce! Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16. 
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Feb. 21-24. American Institute of 
Chemical Engineers, National 
Meeting, Biltmore Hotel, Atlanta, 
Ga. 


Feb. 22-25. TAPPI 45th Annual 
Meeting, Hotel Commodore, New 
York, N.Y. 


Mar. 6-10. Toy and Merchandise 
Fair, Trade Show Building, New 
York, N.Y. 


Mar. 8-9. Packaging Association of 
Canada, National Packaging Con- 
ference, King Edward Hotel, 
Toronto, Ontario, Canada. 


Mar. 9-10. Society of Aircraft 
Materials and Process Engineers, 
Symposium on Processing of Ma- 
terials for Re-Entry Structures, 
Dayton, Ohio. 


Mar. 9-11. Instrument Society of 
America, Temperature Measure- 
ment Symposium, Deshler-Hilton 
Hotel, Columbus, Ohio. 


Mar. 10-11. Southern Forestry 
Conference, Annual Meeting, 
Jacksonville, Fla. 

Mar. 14-18. National Association 


of Corrosion Engineers, National 
Meeting, Dallas, Texas. 


Mar. 15-21. Third International 
Conference on Non-Destructive 
Testing, Tokyo, Japan. 


Mar. 16-18. Chemurgic Council, 
25th Annual Conference, Shera- 
ton-Park Hotel, Washington, D.C. 


Mar. 17-27. International Building 
Materials and Construction Meth- 
ods Exhibition, Rond-Point de la 
Defense, Paris, France. 


Mar. 22-23. Folding Paper Box 
Association of America, Annual 
Meeting, Ambassador Hotel, Los 
Angeles, Calif. 


Mar. 23-24. Commercial Chemical 
Development Association, Annual] 
Meeting, Plaza Hotel, New York, 
N.Y. 


Mar. 24-25. Textile Research In- 
stitute, Annual Meeting, Commo- 
dore Hotel, New York, N.Y. 
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coming 


events 


Mar. 29-31. American Power Con- 
ference, 22nd Annual Meeting, 
Hotel Sherman, Chicago, IIl. 


Mar. 31-April 1. American Society 
for Testing Materials, Committee 
D-14 on Adhesives, Sheraton 
Hotel, Philadelphia, Penna. 


April 4-7. American Management 
Association, National Packaging 
Conference and Exposition, Con- 
vention Hall, Atlantic City, N.J. 


April 6-9. Society of the Plastics 
Industry, Western Section Annual 
Conference, Hotel Riviera, Palm 
Springs, Calif. 


April 24-May 3. German _Indus- 
tries Fair, Hanover, West Ger- 
many. 


April 25-26. American Society of 
Mechanical Engineers, Mainte- 
nance and Plant Engineering Con- 
ference, Chase and Park Plaza Ho- 
tels, St. Louis, Mo. 

May 20-31. International Plastics 

Exhibition, Oslo, Norway. 


May 23-25. TAPPI 1Ith Coating 
Conference, Edgewater Beach Ho- 
tel, Chicago, Ill. 


May 23-26. American Society of 
Mechanical Engineers, Design En- 
gineering Conference & Show, 
Statler Hilton Hotel, New York, 
N.Y. 


June 1-10. International Chemical 
Exhibition, Belgrade, Yugoslovia. 


June 5-9. Forests Products Re- 
search Society, 14th National 
Meeting, Montreal, Quebec, Can- 
ada. 


June 10-26. Federation of British 
Industries Exhibition, New York 
Coliseum, New York, N.Y. 


June 13-15. 43rd Annual Confer- 
ence and Exhibition of the Chem- 
ical Institute of Canada, Chateau 
Laurier Hotel, Ottawa, Ontario, 
Canada. 


Portrait Of 


FRANK H. WETZEL 


Frank H. Wetzel is the super- 
visor of the Hercules Powder 
Co.’s Applications Research Di- 
vision of the Hercules Research 
Center, Wilmington, Del. A 
native of Illinois, he received his 
B.S. degree in chemistry from 
the University of Illinois in 1947. 
He went on to do post-graduate 
work at the University of Penn- 
sylvania and received his M.S. 
and Ph.D. degrees in chemistry 
in 1951. 

Upon graduation he joined 
Hercules as a research chemist. 
While Dr. Wetzel’s initial re- 
search and publication efforts 
were in the fields of kinetics and 
solution rheology, since 1954 he 
has been in applications re- 
search primarily concerned with 
plastics and adhesives. Some of 
his work in this field has dealt 
with the physical characteriza- 
tion and rheological behavior of 
pressure-sensitive adhesives and 
has been published in both the 
ASTM Bulletin and Rubber Age. 

Dr. Wetzel’s current research 
interests are the study of the 
surface chemistry of metals and 
plastics, and both the synthesis 
and applications of new adhesive 
systems. He is also responsible 
for the physical testing of ad- 
hesives, plastics and elastomers. 

An active member of ASTM’s 
Committee D-14 on Adhesives, 
he is currently chairman of the 
subcommittee on nomenclature. 
Dr. Wetzel wrote the chapter on 
rubber-based adhesives for the 
forthcoming “Adhesives Hand- 
book” edited by Dr. Irving 
Skeist. 
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Opens New York Plant 


Furane Plastics, Inc., Los Angeles, 
Calif., has opened an Eastern plant 
in Hempstead, Long Island, New 
York. According to Furane, mate- 
rials fulfilling requirements of avia- 
tion, automotive, missile, foundry, 
electrical and electronic industries 
will be supplied from the Hempstead 
plant. Approximately 6,000 square 
= are available at the new facility. 
Sales specialists will coordinate with 
independent manufacturers’ repre- 
sentatives, who will continue their 
selling efforts in behalf of Furane, 
the company states. 

The company has announced that 
Leon Wynn will serve as Eastern 
sales manager and will be in charge 
of the Hemnstead operation. Furane 
also has appointed Samuel A. Jef- 
fries, Inc., as its sales representative 
in Pennsylvania, Maryland and 
Washington, D.C., for its electrical 
insulating resins. 


Resin Plant On Stream 


Union Carbide Plastics Co., a divi- 
sion of Union Carbide Corp., New 
York, N.Y., has announced that its 
recently increased plant facilities at 
South Charleston, West Va., for the 
production of polyvinyl ethyl ether 
resins, is now on stream. Although 
production figures were not an- 
nounced, the company states that 
total output at South Charleston 
would be measured in millions of 
pounds annually. According to the 
company, polyvinyl ethyl ether resin 
presently has its greatest application 
in the manufacture of pressure-sensi- 
tive adhesives for such end uses as 
do-it-yourself wall coverings and fab- 
tics, and electrical and packaging 
tapes. The resin is also used in caulk- 
ing compounds and as an industrial 
sealant, the company states. 


0.T.S. Report Available 


Office of Technical Services, Busi- 
ness and Defense Services Adminis- 
tration, U. S. Department of Com- 
merce, Washington, D. C. has 
available a report by H. H. Levine 
(Quantum, Inc.) which describes the 
development of inorganic compounds 
which showed promise as metal-to- 
metal adhesives stable to 750°F. The 
57-page report, “Research on Ele- 
Vated-Temperature-Resistant —_Inor- 
ganic Polymers Structural Adhe- 
sives,” was made by Mr. Levine in 
1956 for the Wright Air Develop- 
ment Center, U. S. Air Force. The 
report, PB 131934, costs $1.50, and 
can be obtained from the Office of 
Technical Services. 
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STEEL TO CARBIDE GRIT 


These are but two of the hundreds of use- 
tested applications for HYSOL adhesives 


HYSOL EPOXY ADHESIVES 
...are your solution 


If you have a special problem in industrial adhesives, 
HYSOL can help you. Adhesives for metal, glass, wood, synthetics 
. HYSOL technicians have successfully developed and produced 
them all. Formulated with Epoxy Resins, HYSOL adhesives pro- 
vide tough, permanent bonds which combine excellent electrical 
properties, outstanding chemical resistance and withstand extreme 
ranges in temperature and repeated cycling with no cracking, 
chipping or loss of adhesion. HYSOL adhesive formulas can be 
modified to meet your specific requirements. 
Whatever your bonding problem, HYSOL experi- 


enced technicians can give you the adhesive you need, 


<t®S'VE np For complete information write or phone today. 
° 


f @e 7 
HYS6@L « CORPORATION + OLEAN, NEW YORK 


@ » Formerly Houghton Laboratories, Inc. 
*. v HYSOL OF CALIFORNIA HYSOL (CANADA) LTD. 
recat Los Angeles, California Toronto, Ontario 
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Permacel to Exhibit 


Permacel, New Brunswick, N.J., 
has announced that it plans to ex- 
hibit its tape and dispensing equip- 
ment at the AMA National Packag- 
ing Show on April 4 to 7 in Atlantic 
City, N.J. According to the com- 
pany, it will feature such products 
as its Permacel 165 Strap-It Tight 
Band Tape; Permacel 951 Printable 
Metallized Mylar Tape; Permacel 44 
Clear Cellophane Tape; Permacel 
727 Colored Flatback Paper Pack- 
aging Tape; and a full line of its 
pull and tear, controlled length, semi 
and fully automatic dispensers. 


Named President 


H. B. Fuller Co., St. Paul, Minn., 
has announced that D. F. Barthel- 
mess has been named president of 
the H. B. Fuller Company of Cali- 
fornia. Formerly vice-president and 
general manager of the company, 
Mr. Barthelmess succeeds Elmer L. 
Anderson, who is now chairman of 
the board. The West Coast Fuller 
company, with headquarters at 57 
South Linden Avenue, South San 
Francisco, operates plants in South 
San Francisco, Los Angeles, and 
Portland, Ore. 


Forms Prepeg Committee 


The Society of the Plastics Indus- 
try reports that its Reinforced Plas- 
tics Division has formed a Prepreg 
Committee. Concerned with stand- 
ardization, the committee will con- 
sider the standardization of test 
methods and nomenclature. Among 
the proposed test methods under con- 
sideration are tack, drape, gel time, 
and resin and volatile content. A 
tack meter developed by the commit- 
tee’s chairman, Grant Brown (Cordo 
Chemical), is being tested by a num- 
ber of companies represented on the 
committee as part of a testing pro- 
gram to evaluate the effectiveness of 
the meter in measuring tack. 


Bulletin Ils 40 Years Old 


Philadelphia Quartz Co., Philadel- 
phia, Penna., reports that the Jan- 
uary issue of its external house or- 
gan, Silicate P’s & Q’s, inaugurates 
the 40th year of continuous publi- 
cation. The bulletin presents facts 
about sodium and potassium silicates 
and their uses in an interesting lit- 
erary style. The editor of the publi- 
cation is C. H. Jeglum, manager of 
the firm’s Research and Develop- 
ment Department. 


Testing Coated Burlap 


The U. S. Department of Agricul- 
ture, Washington, D.C., reports that 
it is testing prefabricated sheet of 
burlap coated with asphalt, as a prac- 
tical and long-lasting liner for irriga- 
tion canals. According to USDA, the 
tests are being conducted near Logan, 
Utah, but preliminary results would 
not be known until the burlap has 
been tested a year or longer. Under 
present irrigation practices, about 
two-thirds of all irrigation water 
seeps away during conveyance, and 
another one-third is lost through 
runoff and deep absorption into the 
soil, USDA states. 


Armour Appoints Strain 


Armour Industrial Chemical Co., 
Chicago, Ill., has announced the ap- 
pointment of Robert Strain as in- 
dustry manager for polymer and 
surfactant chemicals. Mr. Strain will 
be concerned with the commercial 
development of such Armour chemi- 
cals as industrial emulsifiers and 
specialized processing aids for rub- 
ber and other high polymers. Mr. 
Strain has been with Armour since 
1950, when he joined the company 
as a sales representative. 
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& IMPROVE PRODUCT 


% PERSONALITY 
4 with Odor Control 


beg 

2 j The discreet suggestion of a pleasant 
oy odor can effect a marked improvement 
orf in the sales acceptance of your product. 


Ba Through the modern techniques of sci- 
i oy entific odor control, scent becomes an 
important plus factor in sales appeal 


van Ameringen-Haebler division of 


and brand loyalty for your product. 
The research and development Jabora- 
tories of van Ameringen-Haebler will 
evaluate your product from the point of 
view of scent and suggest an aromatic 
additive to improve its personality. 


xj INTERNATIONAL FLAVORS & FRAGRANCES INC. 


Sere 521 West 57th Street © New York 19, New York 

Ssigq Leading creators and manufacturers in the world of fragrance’ 

Pte. ARGENTINA auUSstTeta SELGtum SRarit CANADA ENGLAND FRANCE GERmanr 
HOLLAND IMOONESIA ttacr NORwaArT SOUTH AFRICA SwEeoen SWIiTZIERLAND 
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Carborundum Names Ten 


The Carborundum Co., Niagara 
Falls, N.Y., has announced several 
appointments in its Bonded Abrasives 
Division. H.’ B. Jorgensen, formerly 
a sales representative in the Chicago 
district, has been appointed super- 
visor of the Sales Training Section. 
He will be located at Niagara Falls. 
M. F. Jenkins, previously sales rep- 
resentative in the central Indiana 
territory, has been named field sales 
engineer in that area. H. Porth, for- 
merly sales representative in the 
Rockford, Ill., area, has become sales 
representative in a new Indianapolis, 
Ind., territory. R. R. Kerrigan, for- 
merly a sales trainee, has been ap- 
pointed to succeed Mr. Porth in the 
Rockford, Ill., area. 

K. W. Martin, formerly sales rep- 
resentative in the Buffalo, N.Y., ter- 
ritory, has been appointed sales rep- 
resentative in the Syracuse, N.Y., 
area, succeeding P. R. Junod, who 
has been promoted to the post of 
Philadelphia district sales manager. 
W. W. Spiller, previously a sales 
trainee, has been named to succeed 
Mr. Martin in the Buffalo territory. 
J. H. Jones, formerly a sales repre- 
sentative in the San Diego-Arizona 
territory, has been appointed sales 
representative in a new Arizona gen- 
eral territory. G. S. Schroyer, for- 
merly a sales trainee, has been ap- 
pointed a sales representative in the 
Salt Lake City, Utah, territory, 
succeeding E. A. Japely, who has 
been named district sales manager 
of Area A of the Chicago district. 


Offering Course on Joints 


The Massachusetts Institute of 
Technology, Cambridge, Mass., has 
announced that it will give an inten- 
sive course on adhesive joints on 
June 27 to July 1, 1960. The course 
will cover such topics as solid sur- 
faces, wetting, application of adhe- 
sives, tackiness, setting, testing of 
joints, stress concentration in joints, 
plastic and elastic adhesives, final 
Strength, and bulk strength. The 
course lecturers will include univer- 
sity, government and industrial sci- 
entists, including: A. G. H. Dietz, 
F. J. McGarry and J. J. Bikerman 
(M.LT.); J. S. Arnold (Stanford Re- 
search Institute); N. Bredzs (Armour 
Research Foundation); R. F. Blom- 
quist (U.S. Forest Products Labora- 
tory); C. A. Dahlquist and J. L. 
Lubkin from industry. Persons inter- 
ested in taking the adhesive joint 
course should write to the office of 
Summer Session, Massachusetts In- 
— of Technology, Cambridge 39, 

ass, 
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Normco Names Profita 


Narmco Resins & Coatings Co., 
Costa Mesa, Calif., has announced 
the appointment of Joseph C. Pro- 
fita as its general manager. The 
company reports that Mr. Profita 
will assume full direction of its poli- 
cies and activities. In addition, Mr. 
Profita will continue to serve as the 
corporate director of marketing. He 
received his B. S. degree in mechani- 
cal engineering from Northeastern 
University and his M.S. degree in 
industrial management from Massa- 
chusetts Institute of Technology. 
Prior to joining the organization in 
1959 as a vice-president and a direc- 
tor of Narmco Industries, Inc., the 
parent company of Narmco Resins, 
Mr. Profita had been with Raytheon 
Co. He also has served as a manage- 
ment consultant to several major 
industrial firms. Mr. Profita is a 
member of the American Manage- 
ment Association. 


Consultant on Velcro 


B. B. Chemical Co., Cambridge, 
Mass., has been named as a consult- 
ant and supplier of adhesives to 
American Velcro, Inc., manufac- 
turer of Velcro nylon touch and 
close fasteners. According to B. B. 
Chemical, since the Velcro hooks 
and loops exert considerable holding 
power, it is essential that the proper 
adhesive be used in bonding the tape 
to a variety of surfaces, such as plas- 
tics, wood, metal, etc. B. B. Chemical 
has developed pressure-sensitive and 
solvent activated backing for the 
tape, the company states. Applica- 
tions for the Velcro fasteners include 
bonding to leather goods, particu- 
larly shoes and boots; to walls and 
other surfaces for use in display 
and merchandising; and to the metal 
frame of aircraft seats for securing 
upholstery, the company reports. 


Appoints Five Officers 


Corn Products Co., New York, 
N.Y., has announced the appoint- 
ment of five vice-presidents for its 
new and reorganized Corn Products 
Sales Division. The new vice-presi- 
dents are: Robert W Bond, market 
planning; Darrel K. Brickley, sales 
services; Jenkin J. Jones, refined and 
processed oils; John M. Krno, sales 
promotion and development; and 
Henry M. Mays, feed and by-prod- 
uct sales. According to the company, 
the division will be responsible for 
the sales and merchandising of all 
industrial products, including those 
previously handled by the firm's Best 
Foods Division. 


Well... not really in bottles. But, now 
you can get Super-Strength LEFKo- 
WELD 2-Component Paste Type Adhe- 
sives in handy, disposable, high-grade 
polyethylene kits*. LEFKOWELD is 
accurately pre-proportioned for you. 
Clean, safe, convenient blending of 
adhesive and activator. Your hands 
are safe from irritating chemicals. Just 
a few simple steps and LEFKOWELD is 
ready to apply. Newest! Safest! Fast- 
est! and Easiest! way to apply adhe- 
sives...the LEFKOWELD Adhesive Kit. 


SUPER-STRENGTH 
LEFKOWELD ADHESIVES 


Up to 4500 psi 
tensile shear strength 


Bond rigid or semi-rigid, 
like or unlike materials 


a 
Resistant to oil, moisture, 
gasoline, hydraulic fluid 


Stable under widely 
varying temperatures 


*Semco “Semkits” 
Patent No. 2,838,210 
Semco Research, Inc. 


Lefkoweld formulations 
are ideal for assembly, 
maintenance and repair. 
Technical data and 
recommendations 

on request. 


Write today 


LEFFINGWELL 


CHEMICAL COMPANY 


PO Box 118? Perry Annex Wh 
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By MELVIN NORD 


Gummed Tape for Fabric Sheets 


ea oy -16 


U. S. Patent 2,904,917, issued 
Sept. 22, 1959 to Zvi Sidorov and 
Michel Sidorow, provides a gummed 
tape for use in adhering flexible home 
furnishing devices (such as shelf 
covers, curtains, drapes, etc.) to sup- 
porting surfaces. 

As shown in Figures | and 2, the 
tape includes an elongated strip (15) 
of suitable flexible, opaque material 
such as fabric and paper. One face 
of the strip is coated with a gum or 
suitable adhesive (16) over the en- 


17 
15 
18 46 
17 
Figure 2 


tire area thereof. A thermoplastic ad- 
hesive or an adhesive sensitive to 
pressure may be used with satisfac- 
tory results. 

According to the invention, there is 
provided means on the strip for me- 
chanically applying the tape to flex- 
ible articles of household use, such 


as covers and decorative pieces for 
shelving. For this purpose, elongated 
strips (17) of suitable thin, flexible 


plastic material, which may be 
opaque, transparent or translucent, 
are superposed along their long edges 
on the longitudinal edges of the strip 
(15) and adhesively secured in a 
manner such that the greater portion 
of the strips (17) extend laterally of 
the strip (15) to provide areas to 
receive stitching for fastening the 
tape to a flexible article. 

In order to protect the gummed 
surface of the tape before the tape 
is ready for use, a second thin strip 
(18) of suitable flexible material, 
such as a plastic, is provided. A 
glossy surface permits it to be readily 
peeled off the adhesive surface. Strip 
(18) is preferably of a color con- 
trasting to the color of the strip 15 so 
that it can be readily identified when 
it is desired to peel it off strip 15. 

In Figure 3, the tape (15) is 
shown applied to a shelf cover (19) 
which is formed of an elongated 
body of flexible plastic material. The 
body is formed with shirred long 
edges. In applying the tape to the 
shelf cover, the tape is superposed 


in nn I Hh ig \ 


ali 


yt 
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on the surface of the cover and fag. 
ened in position by rows of stitche 
(20) threaded through the laterally 
projecting portions of the attaching 
strips (17) and through the materiaj 
of the curtain cover, with the ad 
hesive surface of the tape facing ow. 
wardly. 

In order to fasten the shelf cove 
(19) to a shelf or other supporting 
surface, the protective strip (18) js 
first peeled off strip 15, thereby ex. 
posing the adhesive surface (16) be 
tween the inner longitudinal edge 
of the attaching strips (17). The 
exposed adhesive surface (16) is then 
positioned along the edge of the shelf 
or on the upper surface thereof ané 
finally pressed against it, whereby 
the tape will adhere to the surface 
of the shelf and hold the shelf cover 
in position on the shelf. 


Industrial Bonding Agent 


U. S. Patent 2,898,324, issued 
Aug. 4, 1959 to Harold A. Mackay, 
assigned to Catalin Corp. of Amer- 
ica, describes a process for the 
manufacture of a liquid melamine 
modified urea formaldehyde resin 
that is particularly adapted for use 
as an industrial adhesive bonding 
agent. If melamine is condensed 
with a urea formaldehyde resin and 
the condensation reaction is initiated 
at a time when the urea formal 
dehyde resin is in the form of 2 
linear polycondensate having avail- 
able methlicol groups, the resulting 
liquid resin is so stable that it wil 
not gel even after standing over pro 
longed periods of time. The liquid 
resinous product is suitable for us 
as an industrial adhesive bonding 
agent, e.g. in the manufacture o 
plywood laminates. 


Manufacture of Rosin Size 


U. S. Patent 2,909,514, issued 
Oct. 20, 1959 to Lucius H Wilson 
William C. Hopkins, and Stanley F 
Stafiej, assigned to American Cyan® 
mid Co., describes a method for pr 
paring rosin size of decreased latet 
foaming tendency. 

It has been found that the latest 
foaming tendency of rosin can ® 
decreased by heating the rosin ® 
molten form with an oxidic com 
pound of boron at 150—250° C. Th 
rosin may then be converted ® 
liquid rosin size by saponificatiot 
with aqueous alkali metal alkali solt 
tion. 

The temperature of heating is st 
ficiently low so that the rosin is 
decarboxylated or otherwise harmet 
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Cementable Fluorocarbon 
Polymer Surfaces 

U. S. Patent 2,906,658, issued 
sept. 29, 1959 to Robert C. Doban 
and assigned to E. I. du Pont de 
Nemours & Co., describes a method 
for making surfaces of flourinated 
polymers (such as polytetrafluoro- 
ethylene) cementable. 

The surface is coated with a codi- 
spersion of colloidal fluorocarbon 
resin such as polytetrafluoroethylene 
and colloidal silica. The coated sur- 
face is heated to 500-550°C. for 0.5 
—5 minutes. The modified surface is 
cementable to any other surface, and 
particularly to metal surfaces, em- 
ploying any commercially available 
adhesive. 


Thermoplastic Adhesives 

U. S. Patent 2,908,584, issued 
Oct. 13, 1959 to David Aelony and 
assigned to General Mills, Inc., dis- 
closes thermoplastic adhesives of 
polyamide resins and polybasic ali- 
phatic acids, which are suitable as 
heat-sealing thermoplastic adhesives 
which do not “block” at room temp- 
erature. 

These compositions are non-tacky 
salts at room temperature. Upon 
heating, they dissociate into poly- 
amide and polybasic acid, thereby 
becoming extremely sticky. 


Subject 


Method of 
starchbound 
mass 
Vertical carton sealer 

Glue applicator 

Adhesive bandage 

Foundry sand binder 

Bonding _ polyurethanes 
to rubbers 

Label inserting apparatus 


shaping a 
fibrous 


Pressure-sensitive 
dispenser 

Adhesive tape contain- 
ing pressure-ruptur- 
able capsules 

Compressed starch grits 

Treatment of starches 
and gums in oil well 
drilling fluids 

Preparation of polyur- 
ethane starch reaction 
products 

Printing paste for tex- 
tiles 

Adhesive-coated fabrics 

Adhesive applicators 


tape 


Other Patents of Interest 


Inventor or Assignee 


Armstrong Cork Co. 


Wilbur G. Midnight 


Weyerhauser Timber Co. 


Johnson & Johnson 
Diamond Alkali Co. 


Lord Manufacturing Co. 


Ever Ready Calendar Mfg. 


Co. 
George H. Fritzinger 


The National Cash Regis- 


ter Co. 


A. E. Staley Mfg. Co. 
William L. Owen 


United States Rubber Co. 


Farbenfabriken Bayer 
A. G. 

Tohnson & Johnson 
George H. Fritzinger 


Patent No. Date 


2,904,843 9/22/59 


9/22/59 
9/22/59 
9/22/59 
9/22/59 
9/22/59 


2,905,141 
2,905,174 
2,905,563 
2,905,582 


2,906,425 9/29/59 


2,906,426 9/29/59 


2,907,682 10/6/59 


10/6/59 
10/13/59 


2,907,685 
2,908,597 


2,908,657 10/13/59 


2,903,658 10/13/59 


2,909,278 
2,909,301 


10/20/59 
10/20/59 


Copies of patents, including those described here, are available 
from the Commissioner of Patents, Washington 25, D. C., for 
25 cents each. Do not send stamps. 


This German language monthly journal 


reports on scientific and technical mat- 
ters regarding all kinds of natural and 
synthetic adhesives, thickening agents, 


binding and bonding materials. 


Subscription price for 1 year: ioe 


$10 (U.S. funds) including postage . 


Free sample copy on request. 


Please write to: 


HADERT - LEXIKON - VERLAG 
Berlin W 30 (Germany) 
Martin-Luther-Strasse 88A 


EPOXY 


RESINS 


by IRVING SKEIST 


The Epoxy Story 
Resin Intermediates 
Curing Agents 
Flexibilizers 

Fillers 

Dispensing 


Providing sound guidance in the important 
new field »f epoxy resins, this book covers: 


« Cast Epoxies 

a Reinforced Epoxies 
« Pipe Adhesives 

s Coatings 

s Encapsulation 

s Plasticizers 


Price: $5.50* 


For your copy write to the: 


PALMERTON PUBLISHING CO. 


101 West 31st Street, New York 1, N.Y. 


* Add 3% for New York City sales tax 
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ec new equipment 


Adjustable Case Sealer 


The Packomatic Omnimatic- 
Rotopress is a case sealer which au- 
tomatically adjusts to a wide range 
of case dimensions fed in random 
order. The _ fully-automatic ma- 
chine glues, seals and discharges 
shipping containers, without regard 
to size, completely eliminating the 
need for multiple installations of 
case-sealing machines and compres- 
sion units, the need for storage con- 


horizontally to the width of the 
case; (2) two sets of glue rolls, both 
upper and lower, are automatically 
spaced apart horizontally by action 
of the case-width measuring arms; 
(3) two photoelectric cells move 
vertically to adjust the upper glue 
rolls to carton height. The cells 
ascend or descend until the stream of 
light is cut off by the top of the 
erect main flaps of the case as it 
passes by; (4) after the gluing de- 
vices have been raised or lowered 


veyors and intricate controls re- 
quired including powerized sealing 
machine adjusting devices, and the 
need for manual case sealing ma- 
chine adjustments, the company 
states. In operation, after a vertical 
case stop indexes each shipper into 
the primary flight conveyor or cen- 
tering section, cases proceed, with 
bottom flaps folded and main top 
flaps erect, through the following 
sequence: (1) a facing pair of 
parallel measuring arms adjusts 


by the photoelectric cells, a cross 
bar moves the case through the 
gluing units; and (5) all of the car- 
ton flaps are glued at the same time 
and they are closed in unison by 
upper and lower plow-shear folders 
just before they are loaded into a 
compression head. Adjustments for 
larger or smaller case dimensions 
start from the point where the pre- 
ceding case left off. J. L. Ferguson 
Co. E-170 


Steam Cleaner 


The machine is designed to clean 
dirt, grease and heavy oil deposits 
from motor vehicles, engines, ma- 
chinery, floors and all types of 
heavy equipment, by application of 
steam vapor under pressure, and 
cleaning compound or high pres- 
sure water. The unit, called Aeroil 
CLS 600-B, converts 600 gallons of 
water per hour to steam permitting 
cleaning to start in about two min- 
utes. The unit will handle any type 
of chemical, either liquid or powder, 


in the soap tank. The chemical is 
heated and agitated by means of hot 
water taken directly from the heater 
coil. The chemical, after leaving the 
tank passes through a metering valve 
in the discharge line so that any de- 
sired amount can be injected into 
the live steam discharge. The chem- 
ical does not enter the pump or the 
heater coils, thereby eliminating the 
danger of clogging. According to 
the manufacturer, this feature great- 
ly reduces maintenance, since chem- 
icals have a tendency to build up in 
the hot water coils causing restric- 


tions and reduced efficiency, Th 
unit is 82 inches in length, 46 inche 
in width, 57 inches in height, anj 
weighs 1,800 pounds. Aeroil Prog. 
ucts Co., Inc. E-I7| 


Portable Shaper 


Designated simply as a Portabk 
Shaper, the tool utilizes a varie 
of bits, cutters and arbors to perfom 
many operations with power tha 
previously could be done only by 
hand. Available for use with th 
shaper are beading bits in fi 
sizes, inlay cutters, spindle carvin 
cutter arbors, rounding over bit 
and radius cutters. For inlay wor 
the portable shaper can be used t 
cut grooves for inlay material o 
both straight and curved surface 
Handwork at the corners is reduced 
to a minimum since the cutting i 
completely visible and the cut ca 
be stopped at precisely the righ 
point. An advantage of the tool o 
beading cuts is that its high speed 
assures fast removal of material and 
leaves a surface that requires littl 
or no sanding. Use of various bits 
permits a wide variety of molding 
cuts. Although suited to uses in th 
woodworking industry generally, 
the manufacturer expects the shaper 
to find wide use among furnitur 
manufacturers, pattern shops an 
boat builders. Black & Decker Mfg 
Co. E-I? 


Hot Melt Extruder 


A new hot melt adhesive extrude 
has been developed to meet ind® 
trial needs for integrating solid # 
hesives into carton and bag makity 
production lines. Easily affixed ® 
standard bag and carton making ® 
chines, the unit, called Model 
Hot Melt Adhesive Extruder, ® 
cepts solid adhesives in a full-sm 
hopper and quickly transforms then 
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as needed, into a molten state. The gallons. The Labelmatic will handle Mask Washing Machine 

molten adhesive is then directly flats, squares and odd size labels. : W-1500-S 

applied through a nozzle, directly Uniform pressure on each label is Designated = Model ag 
| peteer , the mask washing machine effectively 
to the material to be bonded. The applied by controlled air pressure : 
inches d d fi qslindess, This dimincten alr tat washes masks up to 10x10 inches 
a — = mip shee in car- j rs. This eliminates air bubbles in a matter of seconds, cleaning them 
Prod. == A 2 | . ~~ e ieee sed by violent agitation of the solvent. 
E.17] - one we Soe Motivation is by an air motor requir- 


and other heretofore difficult sur- 
faces. According to the manufac- 
turer, the new machine eliminates 
mess and use of bulky equipment 
attendant on use of liquid or other 


ing from 2 to 7 cfm, and the solvent 
tank has a capacity of approximately 
7 gallons. The washer is portable 
and of sturdy steel construction. It 
is designed with an inner tank hav- 


) 
- viscous adhesives. Clean-up time is ing a heavy screen bottom which 
rforn also reduced. When the machinery permits the settling out of solids. The 
that on & use, heaters are turned off inner tank is easily removed from the 
ly by and the adhesive left in the extruder outer shell for cleaning. Conforming 
h the cools and hardens. Resumption of Matrix Corp. E-175 
= operations reheats the adhesive in 
arving the extruder nozzle, _ ejecting a Wood and Metal Vise 
> bis molten adhesive almost immediately. ae d . 

wot Patdevin Machine Co. E-173 A new vise is equipped with wood 
clamping as well as metal clamping 
ed jaws for combination shop work. It 
: _ can be turned simply from one type 
ress Label Applying Machine and “dog-ears.” Straight in-and-out of work to another. A half turn of 
— pressure eliminates smears. Neo- the locking knob permits either set 
mgs A new model Labelmatic machine prene sponge presses are individually of jaws to be rotated into the correct 
Ri can apply either spot labels or styled for each size package. The working position. Another half turn 

7 wrap-around labels to containers company also manufactures a du- locks the vise in position, preventing 
pee from a very small to a maximum plex model which handles two bot- inadvertent rotation. Versatility is 
hes size of 3 inches in diameter. Maxi- __ tles with a speed of 100 to 120 per _— provided by a 6-inch maximum 
| bo mum length of the label is 9 inches. minute, as well as a Filabelmatic opening, a 3 x 7-inch woodworking 
re The operating speeds on wrap- model which simultaneously fills and jaw, a 1 x 4-inch serrated steel jaw, 
is Dit around labels are up to 60 per min- labels, thus combining two opera- and a pipe holding capacity of “4 


olding 
in the 
erally, 
shaper 
niture 
and 
Mfr 
E-I?! 


ute. The unit handles regular spot 
labeling on all sizes from small to 


Biner-Ellison Ma- 
E-174 


tions in one. 
chinery Co. 


Wilton Tool Manu- 
E-176 


to 4% inches. 
facturing Co., Inc. 


Dual 


SOLUTION 


For any type of 


t 
' 


or COATING PROBLEM 


Hundreds of machines 
available that were 


If your problem is high 

coating of paint, vor- 
nish, glve x ec. — 
POTDEVIN's sixty yeors of 


specialization in coating 
equipment con quick 

you solve it. . . gue 

teeing initial low cost ‘and 
top efficiency. Ilustrated is 
let us know your problem. ivst one of ~~ of spe- 
rolls of Wy wp te 20” 
wide ot speeds up to 50 


7} a . 4 We'll be hoppy to submit 
j - | pee foot por minute. 
| Duna COMPANY, INC. rR POTDEVIN macmius ce. 


adhesive, call DURAL 
first — for lower costs 
and prompt delivery. 


designed for special in- 
dustry applications. 


103 West Pierce Street @ Milwaukee 4, Wis. 297 North Street e aio eS 


Designers and manufacturers of equipment for Bag Moking 
Printing, Coating, Laminating, Gluing end Labeling 
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Chemical Analysis of Resin-Based Coat- 
ing Materials. Edited by C. P. A. 
Kappelmeier. Published by Intersci- 
ence Publishers, Inc., 250 Fifth Ave., 
New York 1, N.Y. 6 x 9 in. 630 pp. 
$19.50. 


This work on the determination of 
the constituents of plastic coatings rep- 
resents a worthy memorial to one of 
the international pioneers in the field, 
Dr. C. P. A. Kappelmeier, who de- 
veloped the standard quantitative pro- 
cedure for dicarboxylic acid analysis. 
He compiled contributions from Ameri- 
can, Dutch, German, English, Cana- 
dian and Swiss experts in the problems 
and techniques of analytical methods, 
while he was virtually blind, and com- 
pleted the volume just before his death 
last year. 

A thorough analytical discussion of 
the most important synthetic resins is 
followed by a concise review of the 
analysis of coating materials now in 
use, their identification and the deter- 
mination of their components. As a 
guide to new analysts, a brief survey 
is conducted of general chemical prin- 
ciples in synthetic resin and other coat- 
ing material composition. The extensive 
coverage is marred only by failure to 
treat the polycarbonates, polyethylene, 
polypropylene and some of the elas- 
tomer resins. 

The analytical methods described in- 
clude classical gravimetric procedures 
along with many of the newer techni- 
ques used in laboratories with the lat- 
est, complex equipment. Two Swiss 
chemists have written an excellent ac- 
count of compleximetric titration, and 
three Canadians contributed a fine ar- 
ticle on infrared spectronhotometry. 

The chapter on water-latex systems 
describes coating techniques which can 
be adapted to the analysis of normal 
plastic components. In other respects, 
too, the editor has succeeded in sug- 
gesting promising approaches to re- 
search, as well as fashioning a practical 
reference work for analytical chemists. 


Compression and Transfer Moulding of 
Plastics. By J. Butler. Published by 
Interscience Publishers, Inc., 250 
Fifth Ave., New York 1, N. Y. 8% 
x 5% in. 230 pp. $5.75. 


The Plastics Institute of Great Brit- 
ain has issued this general, rather 
breezy introduction to mold design and 
technique as part of a.program to make 
a series of privately circulated mono- 
graphs available to the general public. 
Instead of a systematically organized 
text book, it constitutes essentially a 


62 


book reviews 


collection of essays into which the 
author has distilled useful hints for the 
solution of molding problems from his 
33 years of experience in the field. 

The first part is devoted to com- 
pression molding, the second to a more 
comprehensive consideration of trans- 
fer molding processes. The sections on 
preheating contain especially good dis- 
cussions of the somewhat controversial 
high frequency techniques now in 
vogue. Photographs and schematic dia- 
grams help to relate the text to actually 
existing molds. 

The technology in this field is far 
from standardized, therefore many of 
the statements made by the author are 
admittedly open to controversy. From 
the standpoint of the engineer and shop 
supervisor, such a case method, rule 
of thumb approach will be welcome. 


A Glossary of Pigments, Varnish and 
Lacquer Constituents. By J. H. Mar- 
tin and W. M. Morgans. Published 
by Chemical Publishing Co., Inc., 
212 Fifth Ave., New York 10, N. Y. 
8% x 5% in. 111 pp. $3.50. 


The first section of this glossary con- 
cerns terms related to pigments, the 
second lists items from the varnish and 
lacquer industries. Unfortunately, a 
little over one hundred pages do not 
permit more than brief identifications 
of the many complex processing st2ps, 
technological principles, raw materials, 
intermediate and finished products that 
are utilized in this broad field. Some of 
the difficulty might have been avoided 
by either omitting trade names or 
printing them in an appendix. 

Since the explanations have been 
kept generally to a sentence or two, 
they will hardly satisfy experienced 
pigment and varnish technologists. 
They may prove helpful to beginners 
and students who are just starting to 
feel their way through a constantly 
growing trade vocabulary. While no 
mention is made of the fact, the authors 
appear to be British judging by their 
selection of material and their sporadic 
attention to American terms. 

This edition would certainly have 
benefited from adaptation to the re- 
quirements of its U. S. audience. It is 
not so much a reference work, as the 
outline for a full-length specialized 
lexicon. Perhaps it will encourage some- 
one to prepare such a comprehensive 
up-to-date tome which would be most 
welcome in this field. If anyone does, 
it is to be hoped they will abandon the 
artificial division of the work into two 
separate parts and just produce on: 
complete paint and varnish dictionary. 


aA lh 


Trade Literature 


Epoxy Surface Coverings. Bulletin Nos. 
510, 515 and 520 describe the proper- 
ties and applications of three epoxy 
compound surface coverings, Nu-Klad 
510, 515 and 520. Bulletin No. 510 4 
a four-page brochure which explains 
the special features and advantages of 
Nu-Klad 510, such as its shock resist- 
ance, ease of application, durability, 
economy of use, chemical resistance, 
and excellent adhesion. Nu-Klad 515 
has the same identical physical and 
chemical properties as Nu-Klad 510, 
except that it is specifically designed 
for vertical surfaces since it will not 
sag and will bond tenaciously. Nu- 
Klad 520 is described as being designed 
specifically for withstanding the corro- 
sive effects of hydrofluoric acid, has 
excellent dielectric properties and is 
spark-proof. Nukem Products Corp. 
L-187 


Epoxy Compounds. Information on a 
complete line of epoxy compounds is 
contained in this comprehensive data 
packet. Designated Bulletin SEC 759, 
the uses, properties, preparation and 
applications are described of such com- 
pounds as Sika Epoxy Joint Sealer; 
Epoxy Crack Sealer; Epoxy Bonding 
Compound; Epoxy Patching Com- 
pound; Guardkote; and Surface-Kote. 
In addition to the specification sheets, 
one sheet gives general information, 
one price information, and another 
sheet shows, by text and pictures, how 
to mix Sika epoxy compounds. Sika 
Chemical Corp. L-188 


Kentron Micro-Hardness_ Testers. A 
four-page bulletin which describes the 
company’s Kentron  micro-hardness 
testers. These instruments apply dead 
weight loads from 1 to 1000 grams, 
and additional weights for applying 
heavier loads up to 10,000 grams are 
available as optional equipment. Photo- 
graphs and detailed descriptions of 10 
basic accessories for two models are 
included in the bulletin. Torsion Bal- 
ance Co. L-189 


Devcon Products for Tooling. The 
photos and text of this eight-page pub- 
lication show how plastic steel has been 
used by 11 different companies to solve 
problems in making tools, jigs, fixtures, 
metal forming dies, molds, etc. Each 
case history is given in an easy to fol- 
low problem and solution format. Dev- 
con Corp. L-190 


FOR MORE INFORMATION on 
the trade literature reviewed 
here, use the Reader's Service 
Card elsewhere in this issue. 
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¢ Adhesive Bonding of Metals—G. Epstein. $2.95. 
Considers adhesives used with metals, indicating when an 
adhesive-bonded joint is advantageous; the type adhesive 
to use; how to use it, and how to design the joint for [] 
optimum performance. 


TECHNOLOGY 
OF 
ADHESIVES 
AT YOUR 
FINGERTIPS 


e Adhesive Bonding of Reinforced Plastics——H. A. 
Perry. $8.75. Survey of the design and assembly of 
structures and products, particularly glass-fiber-reinforced 
plastic products, by means of adhesives. Gives data on 

[] equipment and methods used to produce adhesive bonded 
joints. 


e Adhesion and Adhesives—N. A. De Bruyne and 
R. Houwink. $13.50. A collection of information on 
the scientific and technological aspects of adhesion. Part 
| deals with theory, while Part Il is devoted to the tech- [] 
nology of adhesion. 


© Epoxy Resins—tTheir Applications and Technol- 
ogy—H. Lee and K. Neville. $8.00. Guide to the 

[] field of epoxy resins, covering the chemistry of their prepa- 
ration and applications, including a section on adhesives. 


BPoTaTeaalauLrHz FArgrastres 


= 


* Polyamide Resins—Donald E. Floyd. $4.50. Dis- 
cusses in detail various important applications of the poly- 


Is 
| SERVICE 
9, mers belonging to the polyamide resin family and includes 


d a comprehensive section on adhesives. 


e Principles of High Polymer Theory and Practice 


, —A. X. Schmidt and C. A. Marlies. $13.50. Study 
. of the principles of high-polymer theory and practice, with 
. [] a section on adhesives, their applications, and mechanisms 
“ and factors involved. 
oe 
“4 © Recent Advances in Gelatine and Glue Research 

—G. Stainsby (Editor). $12.00. Study of Collagen, 
4 and its protein gelatine, comprising papers and Proceed- 
. ings of an International Conference of the British Gelatine C] 
" and Glue Research Association. 
d 
, 
8 ® Vinyl Resins—Mayo Smith. $5.75. Surveys appli- 
: cations of vinyl resins with information on their types, 
0 properties, chemistry, manufacture and fabrication. In- 
e cludes information on several types of adhesives in this 
|. C] category. 
9 
' Subscribers to e Epoxy Resins—irving Skeist. $5.50. A chapter 
‘ ADHESIVES AGE may on adhesives is included in this complete study of the 
. now obtain, from entire field of epoxy resins. The auth r gives formulations, O 
: one central source, trade names, methods of manufacture and applications. 
technical literature 


dealing with all as- 
pects of the adhe- 


sives industry. One 
or more of the 
books listed here 
may be of invalu- 
able assistance to 
you. Look this list 
over and check the 
books suited to your 
needs. 


ADHESIVES AGE 
101 West 31st St., 
New York 1, N.Y. 


Please send book(s) checked above to: 
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Plastisols and Organosols. A series of 
four bulletins which describe plastisols, 
organosols, laminating adhesives, and 
special formulations for finishes and 
coatings. Data are presented on what 
the materials are, how they are com- 
pounded, how they are applied, and 
their use in industry. Data Sheet No. 
1 deals with Stantite spraying primer 
No. 66R-3157A; Data Sheet No. 101 
describes plastisols and organosols in 
industry; Data Sheet No. 104 describes 
spraying plastisols; and Data Sheet No. 
305 gives data on baking enamels. 
Stanley Chemical Co. L-191 


Selector Chart for Industrial Markers. 
This two-sided, two-color selector chart 
shows at a glance the proper type of 
marker, such as crayon. chalk or indus- 
trial pencil, to use on such materials 
as glass, metals, tile, paper, plastics, 
etc. The chart also indicates which 
marker to use when the material is hot, 
normal, cool or cold, slick or shiny, 
dry, damp, wet or immersed, smooth 
or rough, laminated, coated or glazed, 
and rigid or flexible. Joseph Dixon Cru- 
cible Co. L-192 


Resorcinol-Based Resin. Technical In- 
formation Bulletin No. K-2967 is a 
19-page report on a new resorcinol- 
based resin called Kopoxite 159 Resor- 
cinol Diglycidyl Ether. In addition to 
a summary of the chemical and physi- 
cal properties of the resin, the bulletin 
presents complete information on the 
use of Kopoxite 159 with other resins; 
application; curing systems; reactivity 
with typical curing agents; casting com- 
positions and cure schedules; mold re- 
lease agents; pot life; gel time; adhe- 
sives; coatings; toxicity; and storage 
stability. Koppers Co., Inc. L-193 


Non-Toxic Adhesives. A new list of 
approved non-toxic adhesives for food 


packaging applications. The list includes _ 
a series of resin-based emulsion glues” 


specially designed for convolute and; 
spiral-wound food containers such as 
those used for hot and cold beverages, 
meat, condiments, frozen foods, dairy 
products, bakery goods, drinking straws, 
folding cartons and paper laminating. 
Borden Chemical Co. L-194 


Cementable Teflon Linings. Catalog 
AD-158 details cementable Teflon lin- 
ings which will withstand 500°F. with 
the use of high-temperature adhesives. 
The bulletin covers the specifications of 
cementable tape, cementable sheet and 
Garlock No. 201 adhesive. In addition, 
installation instructions are presented. 
Garlock Packing Co. L-195 


PVC Resins. A series of 14 technical 
bulletins are available which describe 
the company’s complete line of PVC 
resins. The bulletins present an analysis 
of each product, in addition to methods 
of processing and application. Diamond 
Alkali Co. L-196 


Vinyl-to-Metal Laminates. A 16-page 
brochure is available which describes 
a semi-rigid vinyl sheeting, bonded to 
steel or other non-ferrous metals. The 
sheeting, designated Col-O-Vin, is re- 
ported to be able to protect against 
abrasion, corrosion, weather, chemicals 
and heat. Test results are given in re- 
ference to thickness, specific gravity, 
tensile strength, elongation, tear, grain 
retention, abrasion resistance and low 
temperature, of 12-mil, protective coat- 
ing, semi-rigid, rough grain; 12-mil, 
protective coating, rigid, smooth grain; 
and 16-mil, protective coating, smooth 
finish, hard pliability. The bulletin also 
lists many of the commercial and in- 
dustrial uses for Col-O-Vin/Metal lami- 
nates. Columbus Coated Fabrics Corp. 

L-197 


NP-10 Polymeric Plasticizer. This eight- 
page bulletin, No. L-103, contains per- 
formance data which show the effect of 
plasticizing polyvinyl chloride with 
varying amounts of NP-10, both in 
plastisol and plastic formulations. NP- 
10 hydrolysis stability tests and the 
viscosity stability of several plastisol 
blends on aging are presented in 
graphical form. In addition, the bul- 
letin contains a table listing the com- 
patibility of NP-10 with the major 
commercial resins. Eastman Chemical 
Products, Inc. L-198 


Bostik Adhesive Applicator. An adhe- 
sive applicator that feeds solvent and 
water-based adhesives through a flex- 
ible hose directly into a brush under 
ordinary factory air pressure is the sub- 
ject of this two-page bulletin. In addi- 
tion to a full description of the Bostik 
Applicator, Model B, its basic parts, 
and a listing of its advantages over 
hand brush application, the literature 
illustrates the full line of interchange- 
able brush tips available and gives com- 
plete price and shipping weight infor- 
mation. B. B. Chemical Co. L-199 


Bonded Mica Insulation. This 16-page 
brochure, designated Catalog M 59, de- 
scribes Micabond bonded mica insu- 
lation. The booklet covers, through 
pictures and text, the combinations, 
designations and specifications of Mica- 
bond fabricated parts, plates, sheets, 
segments, tapes, tubes, and V-rings. In 
addition, the manufacture of the prod- 
uct is described as are its uses. Conti- 
nental-Diamond Fibre Corp. L-200 


Industrial Plastic Laminates. This four- 
page brochure presents descriptions and 
applications of paper-base grades and 
fabric-base grades of Farlite industrial 
high pressure plastic laminates. Data 
and specifications are given for the 
mechanical and electrical properties of 
the industrial laminates. Farley & Loet- 
scher Mfg. Co. L-201 


CLASSIFIED 
ADVERTISING. 


MARCH, 1960 ad 


Rates: All Classifications except Posi- 
tions Wanted: 
Undisplayed, per inch or fraction .$20.00 
Boxed, per inch or fraction..... $25.00 
(Approximately 60 words inch 
eubened; 50 Lened. Count a 
for box number address.) 

Positions Wanted: 

Set solid, no separate headings or 
DOMED cccceccescccecececcescse $2.50 
for 25 words or less; extra wor 
10¢ each. Count 5 words for box 
number address. 

Replies will be forwarded via ordi- 
nary mail without charge. 

Note: Cash must accompany order. 


ADHESIVES CHEMISTS 


To fill each of the following positions: 


FOR FUNDAMENTAL AND EXPLORA- 
TORY STUDIES in the field of adhe- 
sion and adhesives. Interest should be 
in physical chemistry and eee 

roperties of adhesive materials. Ob 

is to recognize commercial potentialities 
of new classes of chemi compounds 
by establishing their influence on fun- 
damental adhesive properties. An under- 
standing of polymers is essential in 
order to guide synthesis work. Applicant 
should be a PhD with experience in 
adhesion research. 


FOR PRODUCT DEVELOPMENT in the 
field of metal, plastic wood adhe- 
sives. To utilize new chemicals in the 
Sa a ee of practical formulations. 

eral —_ t tL in 
compounding, testing evaluating 
both rigid and elastomeric adhesive 
systems is desired. Knowledge of cur- 
rent commercial products and their uses 
is necessary. Ability to carry work to 
ial stages is expected. 


commerci 
LABORATORIES are modern and well 
uipped. Our location in pleasant, sub- 
urban Stamford in western Connecticut, 
is onl cote ere minutes by train from 
New York ity. 
Please write to Mr. Charles R. Young, 


AMERICAN CyANAMID Company, 1937 West 
Main Street, Stamford, Connecticut. 


SALESMEN—for complete line technical cements, 
bonding compounds, adhesives, used at all tem- 
ratures, corrosion-proof and electrical resistant. 
Tsed by leading firms all over the world for over 
fifty years. Must be experienced in adhesives, 
paint or chemical sales or application. Commis 
sion basis. Excellent eppertuntty. choice territo- 
ries open. Write complete details to SAUEREISEN 
Cements Company, Pittsburgh 15, Penna. 


ADHESIVES CHEMIST. Aggressive manufac 
turer for over 20 years wants an adhesives chem 
ist with a minimum of 4-5 years experience 
pooterts industrial adhesives and epoxies. Must 

capable of directing production with | 
ment responsibility. Age 28 to 48. Salary 
profit sharing plan. Send resume. Address Bot 
A-144-W, Apnesives AGE. 
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S A FINE OPPORTUNITY IN 
— CHE MICAL SALES 


me -plant company. “Terrerity ge & ill 
nois, Indiana and Wisconsin—areas in 
which the company has been doing busi- 
ness for more than thirty years. Many 
established accounts plus numerous good 
prospects provide the perfect combination 
of security and challenge. 

Applicants sheuld have experience in 
o— sales, preferable in latex or ad- 
esiv 
, We > offer a good salary, incentive bonus, 
pension plan and other benfits, including 
a car and expenses. 

Your application will be given prompt 
and confidential consideration. Write: W. J. 
Watson, General Manager, GENERAL LATEX 


& CHEMICAL CoRPORATION, Ashland, Ohio. 


BUSINESS OPPORTUNITIES 


CANADIAN FIRM WISHES TO MAKE 
MODERN ADHESIVES UNDER LICENSE 


Canadian industrial chemical manufacturer 
wishes to make  papecives under license from 
an established U. S. maker. 

We are intercsted mainly in the newer types 
of synthetic resin adhesives, which are used 
in volume in the construction, paper and 
also large consuming industries. 

We have factories in Montreal and Toronto 
and our technical salesmen cover all of 


nada. 
5 yee wth to be ve products made in 
royalty cense agreement, 


ur ee a 
gd L. Suacuvenn, Las Lrp., 
977 a A “St., Fientreal 3, Canada. 


Stuck with 
adhesive 
problems? 


ap Write: MW 
Co. 
Wilmington 99, Del. 
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A CHALLENGING 
OPPORTUNITY 


A well-known and long estab- 
lished manufacturer of quality 
wood glues is desirous of broad- 
ening its line and diversifying its 
operations into the field of non- 
wood adhesives, such as packag- 
ing, laminating, bookbinding, 
paper box and converting, or 
allied or related industries. 

In this connection it is seek- 
ing the services of a develop- 
ment sales engineer or technical 
field representative with experi- 
ence and knowledge of products 
and markets necessary to ac- 
complish this purpose. Compen- 
sation subject to negotiation 
depending upon worth, ability, 
knowledge, and experience of 
applicant. 

In addition to a full line of 
wood glues, the company pro- 
duces its own polyvinyl acetate 
emulsions, both homopolymer 
and copolymer, as well as spe- 
cial types of adhesives and coat- 
ings made therefrom. It has a 
well equipped laboratory and 
sufficient laboratory personnel 
to support the expanded pro- 
gram envisaged. 

Desired qualifications should 
include a good working knowl- 
edge of industrial adhesives, 
their applications and _ uses, 
coupled with the talents and 
contacts needed to develop and 
promote new markets and sales 
for existing and new products. 
Experience absolutely essential. 

Here is a challenging oppor- 
tunity to indulge and demon- 
strate creative ability and in- 
itiative; a chance to develop new 
opportunities for growth and to 
share in the financial rewards 
that follow. Our intention is to 
build a sound business based 
upon high quality, fair prices. 
good service, a reasonable prof- 
it, and solid principals of busi- 
ness ethics. 

If interested please give full 
details concerning educational 
background, complete resume of 
previous positions held and 
scope of activities performed. 
Replies will be kept confidential. 


THE FRANKLIN GLUE COMPANY 


119 West Chestnut Street 
Columbus 15, Ohio 


Attention: Langdon T. Williams 
Telephone CA 1-6527 


FOR SALE: RESIN KETTLES, T-304 and 
T-316 stainless steel: 3500, 2300, 2250, 1900, 
1400, 1000, 750, 500, 350 els. Jackets, agitators, 
coils, Cc ts. Perry UIP- 
MENT es 1414 North Sixth "berest, Philadel- 
phia 22, Pa. 


Advertising Sales Manager 
CHARLES T. JANSEN 


Advertising Representatives 


GERALD F. WALTHEW 
101 West 31st St. 


F. ROYAL CAREY 
68 Shenandoah Road 
Warwick, R. 1. 
Phone: Turner 4-9624 


JIM SUMMERS & ASSOC. 
35 East Wacker Drive 
Chicago 1, Ill. 

Phone: Andover 3-1154 


CHRIS DUNKLE & ASSOC. 
740 South Western Ave. 


MARCH, 1960 
SFP ECE CT CRTC CTT T TT 
American Latex Products Corp. ...... 3 
Anderson-Prichard Oil Corp. ....... ef 
Black Brothers Co., Inc. .........-- <a 
Celanese Chemical Co. ..........-- 53 
Colton Chemical Co. ...........--- W 
Division of Air Reduction Co., Inc. 

Darling & Co., Glue Div. .......... 5 
duPont de Nemours, E. 1. &Co., Inc... 6 
,. occckdneseseenecece 61 
Durez Plastics Div., Hooker 

Gees GO. ccc ccccccccscses 13 
Franklin Give Co., Inc. .........-.- 65 
Gates Engineering Co. .........-.- 65 
Goodrich, B. F. Chemical Co. .... 15; 21 
Goodyear Tire & Rubber Co. ........ 
PO, ccanapean seus ¥0e00sen 55 
Leffingwell "Chemical eee 57 
Marbon Chemical Div. 

Borg-Warner Corp. ........ Cover 2 
Minnesota Mining & Mfg. Co. ...... 17 
Mystik Adhesive Products, Inc. ...... 8 
Nopco Chemical Co. ...........--- a 
Potdevin Machine Co. ...........-- 61 
Reichhold Chemicals, Inc. ...........- 9? 
aces on een wes Cover 3 
Semco Sales & Service, Inc. .......- 8 
Shawinigan Resins Corp. ....... Cover 4 
Stamford Rubber Supply Co. ........ 50 


van Ameringen-Haebler, Division of 
International Flavors & Fragrances, Inc. 56 
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Weariness Week 


There seems to be a “week” or “day” for al- 
most every purpose. March is the month for the 
following observances: 1-7, Return the Borrowed 
Book Week and National Weights and Measure 
Week; 1-31, Buttermilk Bread Sales Month and 
Red Cross Membership Month; 5-12, National 
4-H Club Week; 6-12, Save Your Vision Week; 
17, Camp Fire Girls Founders Day; and 20-26, 
Camp Fire Girls Birthday Week. 

“Days” and “weeks” observed during the 
month of April are 1-7, National Laugh Week and 
National Arts and Crafts Week; 1-30, Cereal 
and Milk Spring Festival, National Hobby Month, 
National Rug Cleaning Month and America’s 
Heartland Development Month; 3-4, National 
Noise Abatement Week; 3-9, National Library 
Week; 8-15, Model Building Week; 9-16, Let’s 
All Play Ball Week; 16-23, Do It Yourself Week; 
17-23, Bike Safety Week and Honey for Break- 
fast Week; 18-24, Pan American Week; 24, Na- 
tional Mother-in-Law Day; 24-30, American 
Comedy Week, Good Human Relations Week, 
National Coin Week, National Photography Week, 
Youth Temperance Education Week and United 
States-Canada Good Will Week; and 29, National 
Fun Day. 


Going to a Meeting? 


A comprehensive analysis (compiled by 
Deutsch & Shea) of 1960 meetings of more than 
100 engineering and scientific organizations re- 
veals these interesting facts: Most active months 
are October (56 meetings); May (52 meetings); 
and April (48 meetings). Significance: Work 
schedules should be planned to compensate for 
absent staff members during these periods. Heavi- 
est concentration of meetings is scheduled for 
Chicago, followed by New York and Los Angeles. 
Significance: Accommodations will be at a pre- 
mium in these cities and should be reserved well 
in advance. 


Have You Heard 

About the two sheep that were grazing in a 
field? One, turning to the other said, “ba-a-a.” 
The other answered, “moo-oo-00.” “Moo?” said 
the first to the second. “What’s with this ‘moo’ 
business, you’re a sheep!” To which the second 
sheep replied: “Ill have you know that I’m on 
my second language!” 


66 


in passing 


Cut of the Take 


An estimated 26,000 companies distributed 
$750 million in profits to employees in 1959 
under various profit sharing plans, according to 
the Council of Profit Sharing Industries. The 
number is an increase of 3,000 over 1958. In all, 
some 2 million employees received cash or de- 
ferred benefits, the Council reports. The organi- 
zation, a clearinghouse of advice and information 
on profit sharing, reported recently that combined 
plans—some cash plus deferred benefits—remain 
the most popular among its cooperating com- 
panies. However, it said plans under which an 
employee does not receive any benefits until he 
retires—or leaves the company—are showing a 
sharp increase in acceptance. 


Government Credit Cards 


The government must stop living on credit 
cards, the head of the U.S. Budget Bureau in- 
sists. Maurice H. Stans says citizens must wake up 
to the fact that the nation must pay its way, and 
must quit demanding new federal benefits from 
Congress that they are unable or unwilling to pay 
for. The federal government is piling up COD'’s 
for the years ahead at an alarming rate, Mr. Stans 
points out. Even if the new session of Congress 
does not vote any new programs, the level of 
federal spending is going to go up anyway be 
cause of built-in increases in programs voted if 
1959 and in other years. 


Two Home Families 


To promote higher sales of lumber, the Doug: 
las Fir Plywood Association has begun to pre 
mote a program built around the theme: “Every 
family needs a second home.” The idea is to sell 
people a vacation house in addition to their year 
round home. The program is slanted to the do-it 
yourself carpenter, because plywood panels aft 
a natural for the neophyte craftsman. 


Merrie Olde England 


What is reportedly the first British drug store om 
the American pattern was opened in Southwest 
London several months ago. It is distinguished 
from the traditional English chemist’s shop @ 
that it has a soda fountain, coffee bar, hamburget 
grill and carries confectionery, toiletries, statiom 
ery, toys, nylons and a great variety of such type 
of products. 
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